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Apple Computer ine, 20525 Mariani Avenue, Cupertino, California 95014 
“For the authorized Apple dealer nearest you, call 800-538-9696 (800-662-9238 in California.) 


Fruitful Connections. 


There are more people in more 
places making more accessories 
and peripherals for Apples than 
for any other personal computer 
in the world. 

Thanks to those people — 
in hundreds of independent 
companies — you can make the 
humblest 1978 Apple Il turn tricks 


| that are still on IBMs Wish List 
for 1984. 
But now werecomingoutwith W | 
our very own line of peripherals Now the same kindly dealer who 
and accessories for Apple® Personal keeps your Apple PC in the pink 
Computers. can do the same competent job 
For two very good reasons. for your Apple hard-disk and your 
First, compatibility. Weve Apple daisywheel printer. 
created a totally kluge-free family if youre looking to expand 
of products designed to take full | the capabilities of your Apple II 
advantage of all the advantages or Ш, remember: 
built into every Apple. Now you can add Apples to 
Second, service and support. | Apples. 


Gutenberg would be proud. 


Old Faithful Silentype® has now been joined by New Faithfuls, the 
Apple Dot Matrix Printer and the Apple Letter Quality Printer 
thats €— designed to take advan- 
tage of all the features built into your 
[Printer is redefining "correspondence 
quality” with exceptional le Ts 
The Apple Letter Quality Printer, 
which gets the words out about 33% 
Ў capabilities. See your authorized 
Apple dealer for more information and 


ще So now, whatever your budget and your 
КР needs, you can hook your Apple toa printer 
\ ‚ Apple. With no compromises. 
The 7x9 Apple Dot Matrix 
With 144x160 dots per square inch, it can 
also create high resolution graphi 
7 faster than other daisywheel printers 
і in its price range, also offers graphics 
demonstrations. Because, unfortunately, all 
the news fit to print simply doesnt fit. 
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А joy to behold. | 


The new Apple Joystick Il is 
the ultimate hand control device 
for the Apple II. 

Why is it such a joy to use? 

With two firing buttons, its 


| the first ambidextrous joystick — 


just as comfortable for lefties 
as righties. 

Of course, it gives you 360° 
cursor control (not just 8-way like 
some game-oriented devices) and 
full X/Y coordinate control. 

And the Joystick II contains 
high-quality components and 
switches tested to over 1,000,000 
life cycles. 

Which makes it a thing of 
beauty. And a joystick forever 


Ip the creek 
шош 


h paddle? 


Or l tin space? Or down in 
the дип оп? 

Wha | Ever your games, youll 
be happy to know that someone 
has бла у come out with game 
paddles built to hold up under 
blisterflig fire. Without giving you 
blister: 

Ap Wc Hand Controller Il 
game рє dles were designed with 
one recet discovery in mind: 

Peopl@playing games get 
excited ап can squeeze very, very 
hard. 

So we аде the cases extra 
rugged. Ме зей switches tested 
to 3,000, 00 е cycles. We shaped 
ЕР огҺ иле hands and placed 

the firing t ik tton on the right rear 
side for maKimum comfort. 

So уо never miss a shot. 


Gircle 32 on Inquiry card. 


A storehouse of knowledge. 


If you work with so much data and reliability, you need only store 
ог so many programs that you find one word of wisdom: 

yourself shuffling diskettes con- Apple. 

stantly, you should take a look at 

Apples ProFile™ the personal 
mass storage system for 


the Apple Ш Personal 


5-megabyte hard disk 
can handle as much data 
as 35 floppies. Even more 
important for some, it 
can access that data 
about 10-times faster 
than a standard floppy 
drive. 

So now your Apple 
Ш can handle jobs once 
reserved for computers 
costing thousands 
more. 


As for quality 


Launching pad for numeric data. 


Good tidings for crunchersof Бесаџѕе unlike some other key- 


numerous numbers: pads, it can actually function as a 
Apple now offers a numeric calculator 
keypad thats electronically and The four function keys to the 
aesthetically compatible E of the numeric pad should be 
with the Apple II | ' l of special interest 
Personal Computer ! " to people who use 
So you can enter VisiCalc® Because 
numeric data | they let you zip 
faster than | around your 
ever before. work sheet more 
The Apple easily than ever, 
Numeric Key- adding and 
pad II has deleting entries. 
a standard With one 
calculator- hand tied be- 
style layout. hind your 
Appropriate, ! back. 


“Viale is a registered trademark of VisiCorp. Inc 


How to buy а computer 


by the numbers. 


Introducing the Cromemco C-10 Per- 
sonal Computer. Only $1785, including 
software, and you get more profes- 
sional features and performance for the 
price than with any other personal 
computer on the market. We've got the 
numbers to prove it. 

The C-10 starts with a high-resolu- 
tion 12" CRT that displays 25 lines with 
a full 80 characters on each line. Inside 
is a high-speed Z-80A microprocessor 
and 64K bytes of on-board memory. 
Then there's a detached, easy-to-use 
keyboard and a 54" disk drive with an 
exceptionally large 390K capacity. 
That's the C-10, and you won't find 
another ready-to-use personal com- 
puter that offers you more. 

But hardware can't work alone. 
That's why every C-10 includes software 
— word processing, financial spread 
sheet, investment planning and BASIC. 
ard-working, CP/M"-based software 
at meets your everyday needs. Soft- 
ware that could cost over $1000 some- 


Г : р Y 


X. 


where else. FREE with the C-10. There's 
really nothing else to buy. 

But the C-10's numbers tell only 
part of the story. What they don't say 
is that Cromemco is already known 
for some of the most reliable 
business and scientific 
computers in the industry. 
And now for the first 
time, this technology 
is available in a 
personal computer. 

One last number. 
Call 800 538-8157 x929 
far the name of your 
nearest Cromemco 
dealer, or to request 
literature. In California 
call 800 672-3470 x929. Or write 
Cromemco, Inc., 280 Bernardo 
Avenue, P.O. Box 7400, Mountain 
View, CA 94039. In Europe, write 
Cromemco A/S, Vesterbrogade 1C, 
1620 Copenhagen, Denmark. 


Cromemco 
Tomorrow’s computers today 
Circle 142 on inquiry card. 


CP/M is a registered trademark of Digital Research, Inc. 
Ail Cromemoco products are serviced by TRW. 
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Features 


38 the Osborne Executive and the Executive ll by Jerry 
Pournelle Г Adam Osborne's second and third machines come with more 
standard equipment. offer more oppans, and have а shghtiy larger wideo 
screen than the Osborne | 


49 Вина an RS-232C Code-Activated Switch by Steve Ciarcia / 
This device wil let you swech bemveen several peripherals connecter to 
опе serial port. 


59 The Electronic Office by Pamela А. Clark / А short іпгойиспог 
га our theme articles 


60 Local Area Networks оу Harry Saal / The protiferanon of office 
commurncation systems makes standardization all the more imperative. 


104 the Movable Conference by Irving A. Lerch | Computer- 
moderated canferencmng is not bound Бу ume and geographic restrictions 
and is sure to change the structure of the executive business meeting 


124 electronic Publishing: The New Newsletter by Arthur S. 
Bechhoefer ! How а newsletter evolved from 5 tradibonal format to a 
computer-accessed, interactive investment advisory service. 


154 achieving Greater White-Collar Productivity In the New 
Office by Randy J. Goldfield | The conversion to automated tools in an 
office must address many issues, especially human factors. 


203 Full use of the Epson MX-80 Under Wordstar by Мей G. 
Wallace / How to upgrade Verson 3.2 of Wordstar to use more of the 
copabiliues of rhe Epson MX-80 equipped with Graftrax-Plus. 


232 Stalking the East-Asian Microcomputer by Phil Lemmons / The 
author chroracies his five-nation tour and reports on the state of microcom- 
puli) п East Ама as revealed by attending ых electrorucs irade shows. 


2 36 The Japanese Microcomputer Marketplace by Kurt 
Veggeberg ! A short report on the current state of miccocamputing in 
Japan 


242 An inexpensive Letter-Quality Printer by Stuart Brown } If low 
cost and letter quality are two of your pronties for a primer. consider this 
кмейасе between a personal computer and the Olrvetti Praxis 30 


2 66 BYTE West Coast: Ferment in Silicon Valley by Phil 
Lemmons 7 Profiles of four start-up companies suggest the amism of the 
region and illustrate several ways in whch firms get started. 


2 7 2 NAPLPS: A New Standard for Text and Graphics, Part 4: 
More Advanced Features and Conclusions by Jim Fleming / A standard 
way to encode color mapping and animation, closing wir some predictions 
on how NAPLPS wall be used by personal computers. 


286 Better Software Manuals by Dana Sohr i The quakty of a 
nroducr's companion documentation could make or break а sale Tips on 
what constitutes à qood manual. 


298 User's Column: Ulterior Motives, Lobo, Buying Your First 
Computer, ЖТ Update by Jerry Pournelle ! Our resident сопс cakes fus 
first look at Modula 2 


331 тһе Enhanced УІС-20, Part 4: Connecting Serial И5-232С 
Peripherals to the ViC's TTL Port by Joel Swank / The last in this VIC 
series discusses р CONECO 


342 Design Philosophy Behind Motorola's МС68000, Part 2: 
Data-movement, Arithmetic, and Logic Instructions by Thomas W, 
Starnes / A look at the capabnities of he MC6B000's insirucban set 


368 Bullding a Hard-Disk Interface for an 3-100 System, Part 3: 
Software by Andrew C. Cruce and Scott A. Alexander / How го airer the 
CPM operating system so that it will accommodate a Winchester disk dnve 
and camtrolier 


Volume 8, Number 5 


а 


к OS g 
mil 
Biss uo 


Шш 


Раде 38 


Раде 49 


Мау 1983 


402 Using IBM's Marvelous Keyboard by David B. Glasco and 
Murray Sargent ІП? k's а fairly тр procedure to change IBM's keyboard 
10 e Dvorak layout, or even use rhe keyboard with other computers and 
software. 


3 1 8 Strongly Typed Languages by Ear! E. McCoy / Ада. Pascal, and 
other new languages let you define your own data types. 


438 The Ins and Outs of the TRS-80 Color Computer by Colin J. 
Stearman / Find out how the Color Computer interfaces with the outsde 
world. 


45 2 A Conceptual Approach to Real-Time Programming by Craig 
R. Wyss / You can use various real-time programming techniques to rum а 
lazy computer inta 4 real worker. 


474 Regression Fitting to Economic indexes by Dr. John R. 
Merrill ! An Apple t! program can help determine base rates of inflation 
through analysis of the Consumer Price Index 


482 esum e far Microcomputers by Terry Barron and 
George Diehr | Programmer ingenuity and search of the existing literature 
can significantly improve sort performance 


Reviews 


14 ше Big Computer, The TRS-80 Model 100 Portable Computer by 
Rich Майоу 


82 the Fortune 32:16 Business Computer by Seven Н Barry 
134 whaa Concept! A View of the Corvus Computer by Curis Fersgel 
1 76 word Tools for the IBM Personal Computer by Richard S. Shutord 


220 a Comparison of Five Database Management Programs by Jack 
L. Abbott 


263 Painter Power by Chris Pappas and Witam Н Murray 
426 soiarsatt by Winslow H Fuller 


Nucleus 


б Editorial: Disenchantment with Detroit 


8 Letters 
326 Book Review: Microprocessor Systems, Interfacing and 
Applications 


494 BYTELINES 

499 Event Queue 

509 Software Received 
513 Books Received 

515 Ask RYTE 

521 Clubs and Newsletrers 
524 What's New? 

589 Unclassified Ads 

590 BOMB., BOMB Results 
$91 Reader Service 
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In This issue 


The complete and integrated electronic office is still a few years away. Yet 
with each new product that computerizes an individual task or an entire pro- 
cedure, we move one step closer to the day when paper shuffling is just a 
memory. Someday, as Robert Tinney suggests in his cover painting, workers at 
all levels will electronically communicate with the aid of the mighty micro- 
processor. In "Local Area Networks” Harry Saal discusses the need for stan- 
dardizing communication protocols for physically separated equipment, such 
as personal computers, mainframes, printers, and disk drives. Steven Barry 
describes “Тһе Fortune 32:16 Business Computer," a multiuser, multitasking 
system that runs enhanced Unix. п “Тһе Movabie Conference" Irving A. 
Lerch reparts on computer-moderated conferencing, and in a companion 
piece, "Electronic Publishing: The New Newsletter," Arthur S. Bechhoefer 
talks about how a traditional newsletter became a computer-accessed interac- 
tive investment advisory service. We have reviews of Radio Shack's new 
Modei 100 portable computer and of two versions of a new computer from 
Osborne, the Executive and the Executive И. In "Stalking the East-Asian 
Microcomputer,” Phil Lemmons chronicles his five-nation tour of the Far East. 
Steve Ciarcia's project is to "Build an RS-232C Code-Activated Switch.” Plus 
our regular features and more reviews. 
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The system builder's best choice 
for color graphics is а С55000 
color system from SCION. Its basic 
component is MicroAngelo’, the 
single board graphics display 
computer that has revolutionized 
monochrome display capability 
with low cost 519x480 pixel 
graphics resolution and 40 line 
by 85 character text capacity. 

When MicroAngelo boards are combined, hera create 
high resolution color graphics that have a unique ad- 
vantage. The displayed image is a combination of 
transparencies. So you can add, modify or delete 
images by transparency rather than as an entire image. 


SCION's Series С55000 builds an image with up to 8 bit 
planes, each generated by a MicroAngelo board. You 
select the ass gnment of those bit planes to transpar- 
encies, Each transparency can display 97-1 colors where 
nis the number of bit planes it uses... 9 bit planes would 
make a three color transparency, 8 bit planes would 
make a 955 color transparency. Once each transparency 
has been defined, your host can work with it inde- 
pendently, generating and modifying its graphics and 
text without interacting with the others. The indepen- 
dent transparencies are combined by the Color Mixer 
board which also assigns one of 16.8 million possible 
colors to each color of each transparency. 


Your computer talks to the SCION 
Color system in SCREENWARE™ 
SCION's high level display firm- 
ware language. SCREENWARE 
commands are used by the com- 
puter in each MicroAngelo bit 
plane to generate graphics and 
text primitives. User interface is 
made simple with prompted sys- 
tem set-up using SCION’s ColorPak. 


| MicraAnselo based color graphics systems are easy to 


use. Just plug the boards into your Multibus or 5-100 
host. Or usethe freestanding work station configuration 
with its RS-939 interface. In each case, you get high reso- 
lution color graphics for such a low price you can't 
afford to design your own. 


Think SCION for your graphics display needs. 
Think MicroAngelo. Call us at (703) 476-6100. 


System shown rs а Model С850508 
"А trademark of Intel Comp 


if the image is important. 
12310 Pinecrest Rd./Reston, VA 22091 
(703) 476-6100 TWX: 710-833-0684 


For S-100 circle 402 on inquiry card, For Multibus circle 405 on inquiry card. 


DATEBOOK IS FOR YOU 
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Datebook™ is an appointment 
scheduling program for doc- 
tors, dentists, attorneys and 
other professionals. 


Using DATEBOOK to maintain 
appointments will increase 
office productivity by saving 
| you or your secretary time and 
frustration. 


DATEBOOK can schedule ap- 
pointments for up to 27 differ- 
ent doctors, lawyers or rooms. 
It will search for openings that 
fit time of day, day of week 
and/or day of year constraints. 
Three appointment schedules 
are displayed on the screen at a 
time. Appointments are made, 
modified or cancelled easily. 
Copies of day's appointments 
can be printed quickly. 


If you are a busy professional 
with time ata premium, let DATE- 
BOOK start working for you. 


DATEBOOK is $295 and re- 
quires 56K RAM and CP/M* 
Also available for СР/М-86” 
Apple Pascal and UCSD Pas- 
cal" DATEBOOK is available in 
many popular microcomputer 
formats. 


DIGITAL MARKETING 
LAKE 


DIGITAL MARKETING CORPORATION 
826-2222 


Jaj BODL bs Cel « ЖЕМІН СВЕН - ZA 16825 
£19 І › Mhix OF 5852 ік йа: WA в 


Datebook в a trademark of Organic Software 
cae isa гиге trademark of Digital Research, 


CP/M- 86 ва trademark of Digital Research, Inc. 
UCSD Pascal is а trademark of Reagents of University 
of California 
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Disenchantment 
with Detroit 


Lawrence ]. Curran, Editor in Chief 


Signs abound that a long recession—the first to seriously affect computer 
manufacturers—is just about over. Anticipating upturns in demand, steel and 
auto makers have been recalling some employees laid off months ago. Declin- 
ing oil prices cheer economists even as OPEC members gnash their teeth, Con- 
sumer prices have stabilized generally, and some economic forecasters don't 
expect them to rise again until the second half of the year. Amid these upbeat 
indicators, however, there is clear evidence that the U.S. economy may never 
again be able to rely on such former bellwether industries as steel and autos. 
Millions of American consumers are disenchanted with Detroit because they 
believe U.S. auto makers no longer produce the type of product they want. 

A recent editorial in the Wall Street Journal cited studies that quantify the 
disenchantment. In that editorial, John Schnapp, vice-president of Harbridge 
House, a Boston consulting firm, reported that of the buyers of U.S. subcom- 
pact cars surveyed recently only 22 percent were completely satisfied with 
their autos; 41 percent of the buyers of comparable import vehicles ex- 
pressed complete satisfaction. Schnapp said further that U.S. auto buyers 
believe that Detroit has failed to deliver on three of their foremost needs—ac- 
ceptable purchase prices, fue] consumption, and maintenance costs. The 
editorial concludes, among other things, that “the unlikelihood of a reconcilia- 
tion between Detroit and the consumer will, unfortunately, dampen the pro- 
spects for a strong and broad-based recovery” from the recession. 

We agree with Schnapp, but what does all this have to do with computers? 
We think that the U.S. computer industry can supplant the auto industry as an 
economic bulwark, especially if the management of computer companies 
heeds the lessons of Detroit. Simply stated, Detroit fel] out of favor with part 
of the American-car-buying public because Americans no longer believe that 
U.S. auto manufacturers can satisfy their need for reliable, economical 
transportation. 

As this nation shifts from a smokestack-based economy to a high- 
technology-based economy, computer manufacturers will face a similar con- 
sumer challenge. Both domestic and foreign suppliers have the opportunity 
now to discern what buyers need and follow through on delivery, Those sup- 
pliers who don't consider consumer wants and needs in terms of economy and 
reliability will see that opportunity slip away. ш 


Circle 357 on Inquiry card. ao, 


— | PERGOM ПАЈА > = > Wand Disk Drive 


E-IBM-PC - APPLE П • TRS-80- В 


Percom Data Corporation has one hard disk drive system for just about ALL personal computers 
. .. including of course .. . IBM*-PC, APPLE* 11, and ТН$-80*. Percom Data's innovations 
with 5'4" Winchester technology mean that for most personal computers ... 
having a reliable hard disk system is as easy as hooking up a cable. 

A Percom Data PHD™ will interface with your present system . . . and your future system . . . 
so if you do change computers, you can still keep your most important investment . . . 
your Percom Data Hard Disk Drive. 

Because Percom Data helped create the industry standards of today . . . new designs in software 
and hardware will make your selection of a Percom Data Hard Disk Drive pay off 
tomorrow through system compatibility. 

A Percom Data PHD works to capacity because we take the time to correctly develop interface 
software to your computer which leaves no performance holes for you to fall into. 
Percom Data knows software functionality is the key to hardware performance. 

Today, Percom Data PHD supports a variety of software to match your computer: 
IBM*-PC, PC DOS " 1.1 OR 1.0 
СР/М-86", CONCURRENT CP/M-B6 " 

APPLE*, DOS 3.3, СР/М” 

TRS-80* MODELS Ill & |, DOPLUS, LDOS 

IMAGINE . . . Percom Data Winchester 54" technology . . . for today's computers 
and tomorrow s. 
To receive an informational booklet describing Percom Hard Disk Systems, or to determine if we 
have a system for your computer call our 
Hard-Line Hot-Line at 1-800-527-1222. 
We will also give you the name of a nearby authorized Percom Data Dealer. 
Dealer inquiries are welcome. 


РЕЙСОМ DATA 
Expanding Your Peripheral Vision 
DRIVES % NETWORKS * SOFTWARE 


(214) 340-7081 • 1-800-527-1222 + TELEX: 73-0401 (PERCOM) 


IBAA т, a тетү] trademark of iniomabonal Business Maduews APPLE 15 a registered trademark of Apple Computer. inc 
THS-#) rs а мирной Iracdermrk w Тату Нікік» Shack Comi PHD i5 а terpsiered trademark ої Porcom Data Carpotaban 
COPYRIGHT 1983 PERCOM DATA CORPORATION 


Spreadsheet Programs Help 
to Simulate Digital Logic 


I enjoyed Robert McDermott's "Simula- 
tion of Simple Digital Logic through a 
Computer-Aided Design System" (Janu- 
ary 1983 BYTE, page 396). However, ex- 
actly the same results can be achieved 
with considerably less effort using the 
built-in Boolean functions of one of the 
popular electronic spreadsheet programs. 
1 have not seen this application of these 
versatile programs described elsewhere in 
print. 

As in McDermott's article, complex 
digital structures such as D or JK flip-flops 
can be built up out of gates, simulated by 
Boolean expressions. Once a library of 
these structures is built up, the spread- 
sheet program can store them, and they 
can be moved about and replicated to 
form more elaborate structures. Used this 
way, spreadsheet programs have the same 
limitations as McDermott's program: 
madest size and no way to handle hard- 
ware considerations such as gate propaga- 
tion delay. In addition, care must be taken 
with feedback loops. However, for the 
casual user, simulating digital logic with 
one of these popular programs is far easier 
than adapting and validating 
McDermott's program. 


Stephen R. Troy 
717 Cottonwood Dr. 
Severna Park, MD 21146 


Better Software 
Through Engineering 


Allow me to congratulate Daniel Koss 
on his excellent (succinct) letter (February 
1983 BYTE, page 26). І agree with him 
completely when he contests Jerry 
Pournelle's defense of software hacking. 

Having spent many years hacking away 
at my own codes and those of my fellow 
hackers and watching in embarrassment 
the inevitable and untimely crashes of 
those programs, I learned painfully that 
hacking creates programs that are at best 
unreadable and at worst unreliable. The 
(mal)practice is so prevalent and its results 
so uniformly bad that software main- 
tenance costs are astronomical, and most 
people have come to assume that all pro- 
grams have bugs. In fact, widespread 
hacking undermines the technical and 
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ethical advancement of the software in- 
dustry, 

It is my contention that there wil] never 
be a credible software-engineering profes- 
sion until we can guarantee the perfor- 
mance of our programs the same way a 
structural engineer guarantees that his 
bridge will stand. A hallmark of a profes- 
sional is his legal responsibility for his 
product. Just as we can sue the physician 
for malpractice, we can sue the profes- 
sional engineer if his bridge falls down. 
Has anyone ever tried to sue a program- 
mer whose program did not work? 

lt has been my repeated experience that 
the only programmers who can guarantee 
that their codes will work are those who 
are skilled and disciplined enough to 
engineer their software. Using rigorous 
and systematic techniques to complement 
their creativity, these programmers work 
hard te produce a professional-quality 
program, a correct program, а program 
that can be reviewed by other profes- 
sionals as well as coded in a reliable and 
maintainable fashion. When the profes- 
sion climbs out of the mud, these people 
are the ones who will be able to take full, 
legal responsibility for the work they do. 
The hackers will have to find another way 
to make a living. 


Robert B. Dial 
Comsis Corporation 
Wheaton, MD 20902 


Benchmark Surprise 


In the November 1982 BYTELINES col- 
umn (see "Latest 32-Bit Microprocessor 
Mews," page 542), it was reported that 
someone at Berkeley had run benchmarks 
on several 16- and/or 32-bit microproces- 
sors and then rated them, with a DEC 
VAX (what model?) being a 1.00. 

Surely Intel Corporation's іАРХ-432 
can do better than 0.05, when the 8-MHz 
Motorola 68000 got a 0.6, even if the 432 
was running at half the speed of the 
68000. Even the 8086 at 5 MHz got into 
the tenths. 

Thanks for the great magazine; [11 keep 
my subscription going forever at this rate. 
Tell Steve Ciarcia not to forget his 
MPX-16 after these first three articles; 
we'll be wanting more. How about a 
special graphics terminal, based on one of 
the new high-resolution chips, that could 


be plugged into the MPX-16's (or IBM 
Personal Computer's} peripheral slots? 


Rex E. Felsman 
PSC #2 Box 13508 
APO San Francisco, СА 96367 


The Sleve Revisited 


We read with great interest the January 
1983 BYTE article by Jim Gilbreath and 
Gary Gilbreath, "Eratosthenes Revisited: 
Once More Through the Sieve" (page 
283). Of particular interest to us was 
the inclusion of an APL solution. We 
recognized that this APL was of a 
nonstandard syntax. Typically (per the 
APL of STSC, 1, P. Sharp and Associates, 
and the ANSI APL Standards 
Committee), within a statement, inter- 
pretation occurs from right to left; but 
when there are multiple statements per 
line (statements are separated by the 'o' 
symbol), these statements are considered 
for interpretation from left to right. The 
published APL solution required right-to- 
left line execution. 

We transposed the published APL as 


follows: 


v THEIRAPRIME N 
BeIci € РТК“Мр0 
1-1: Рес РТК: AN 


[iJ 
[2] 


(51  stNCOBxBCePREICISA1)/END 

[4] ST: PTRePTRv( Bp), BeNp, ВМ i ФВ+1 
[51 3L 1 

Cá] END:PR 


v 


We were then able to give it a try on 
The Upjohn Company's IBM 3081 run- 
ning l. P. Sharp and Associates' Spring 
1982 release of APL under the IBM MVS 
operating system. A couple of full runs 
yielded processor times of around 256 
milliseconds for an N of the first 8191 in- 
tegers. After looking at the resulting list of 
primes we noticed a few nonprimes; ob- 
viously 8190 is not prime, nor are the 
more subtle 8133 (79 X 103), 8159 (41 X 
199), and 8189 (19 х 431). 

The above results put us into a debug 
mode, but as is often the case, debugging 
turns into a rewrite. We would thus like to 
submit an alternate APL solution that we 
believe rivals (beats) the best of the com- 
piled or interpretive languages for speed 
of execution and memory requirement: 


For outstanding performance and unsur- 
passed value in a microprocessor-based CRT, 
the smart money is on the TTX-3000. 

The TTX-3000 is a wizard whenit comes to 
performance. Built-in editing permits fast, 
simple manipulation of 
text and data input. Ten 
dedicated function keys 
speed terminal operation. 
The 24-line, 80-character- 
wide display also features 
a 25th status line for 
rapid verification of 
communication mode. 

The TTX-3000 offers 
a remarkable selection 
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of visual attributes, including blink, blank, 
underscore, reverse video on a per-character 
basis, and much more. And, with its 128 
ASCII character set — including 32 displayable 
control codes — the TTX-3000 is compatible 
with many micro, mini, 
and large mainframe 
computers. 

The price? Only 

$599, suggested list. 

To find out more 

about the impressive 
ТТХ-3000 smart 
terminal, write or call 
us right now. 

It's the smartest move 
you'll ever make. 


TTX 


Teletex Communication Corporation 
3420 East Third Avenue 

Foster City, California 94404 
415/341-1300 ТХ: 349420 


Circle 448 on inquiry card. 
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When we set our function loose on the 
first 8191 integers it required around 57 
milliseconds to find all primes (approx- 
imating the time required for the First 10 
iterations would thus be 57 X 10 + 57 = 
22 milliseconds). Artificially stopping our 
solution at 10 iterations {rather than let- 
ting it stop at the square root of N, the 
largest integer) produced processor times 
around 30 milliseconds. 

Our solution reduces the execution time 
by: 


1, working primarily with a bit string, 
N bits long, rather than the entire list 
of N integers. This reduces both the 
execution time and the memory re- 
quirement (note: we were able to 
search the list of primes up to 792353 
in only 300,000 bytes of work space, 
including space taken up by the pro- 
gram). 

2. working with more efficient and 
fewer bit-string generators and 
primitives, and 

3. taking the square root of the ending 
integer (used to test end of iteration) 
only once before the loop rather than 
taking the square of each newly 
found integer. 


We hope that we have saved the name 
of APL by showing that although it is an 
interpretive language (and our processor 
time represents beth interpretation and 
execution time), it can produce a fast, 
mInemory-efficient, and succinct solution. 
One additional benefit 15 the flexibility of 
this solution—without modification (or 
recompiling, linking, or loading) it may be 
used to locate primes in variable lists of in- 
Ltegers from 1 to М where М = 792353. 


Michael C. Rowe, Ph.D. 
Donald F. Stoneburner, Ph.D. 
The Upjohn Company 

7000 Portage Rd. 

Kalamazoo, М1 49001 


You might like to add the following 
data to your prime-number benchmark 
database (see the September 1981 BYTE, 
page 180. and the January 1983 BYTE, 
page 283). I ran the Sieve of Eratosthenes 
program on the Apple II in Micromotion 
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FORTH (200 seconds) and Manx C tai- 
lored for Apple DOS (400 seconds). On a 
Data General MV/8000, using FORTRAN 
77, 1 got a benchmark time of 2.2 seconds, 

The Manx version of C that 1 used em- 
ploys a p-code interpreter, 


John Figueras 
65 Steele Rd. 
Victor, NY 14564 


BCD Conversion 
Better by a Bit 


[ am a programmer specializing (for the 
moment) in Apples and working mostly in 
assembiy language, and 1 find the 
machine-code program examples in your 
magazine a fascinating source of enter- 
tainment. I always look forward to the 
chance to analyze them. However, I 
found a few irregularities in listing 1 of Pat 
Coghlan and George White's "Another 
Binary to BCD Conversion Routine” 
(January 1983 BYTE, page 387). Unless 
the user has some code located at hex- 
adecimal 1003, line 1440 (JMP $1003) 
should be changed. 

The use of indirect indexed addressing 
would have eliminated the need for the 
use of location hexadecimal 56 in lines 
1740 and 1750, Line 1750 could have been 
replaced with ADC (BCD),Y and line 
1740 could have been eliminated. This 
would also save two clock cycles per itera- 
tion, Also, the comments in lines 2040 and 
2050 state that the incoming carry will be 
added to the entire BCD (binary-coded 
decimal) field, 

The incoming carry is the most signifi- 
cant bit from the last state nf the binary 
field. However, the PBCD routine (lines 
2070 through 2140) deals with only the 
least significant byte of the BCD field. 
Furthermore, on the first call to this 
subroutine, the BCD field is cleared to 
zeros, and for all other calls the BCD 
field has just been added to itself. This 
means that the BCD field will be either 
zero or an even number, and in either case 
the least significant bit will be zero. 

Because the maximum value added to 
the BCD field by this routine is one and 
the least significant bit is always zero, no 
carry is ever possible. The BCC (branch 
on carry clear) following the add will 
always be taken, This causes the BPL 
(branch on sign flag equals zero) in line 
2130 to be always bypassed. I have im- 
plemented this routine with the indirect 


indexed addressing in line 1750 and with 
lines 2120 and 2130 deleted, and the 
routine still seems to work accurately. 


Carl Haddick 
Rte. 1, Bax 215 
Mexia, Texas 76667 


Apples and Fords 


In the letters column of the February 
1983 BYTE (see page 24), Fred К, Fox 
draws an analogy between the Model T 
Ford and the microprocessors of today. 1 
found an automotive approach relevant 
to the Apple lle and Lisa computers 
reviewed in that issue. 

Apple's Jobs and Wozniak (like Henry 
Ford) detected a huge, untapped market 
and produced a general-purpose machine. 
With little competition, it swept the field. 
As the public got used to the new 
machine, however, people began to 
develop more focused ideas about what 
they wanted from it. Other makers 
brought out models designed to deliver 
specific packages of features to specific 
market segments, at prices tailored to the 
market. 

But Ford and Apple misread the 
resulting erosion of their markets as a 
need to incorporate the specific features of 
their competitors into their "universal" 
machines. Hence Ford tinkered with the 
Tin Lizzie, and Apple came up with the 
Apple II Plus and now the Арр Пе, But 
still, when most people look at the 
market, there always seems to be a 
specialized machine that delivers features 
a little better suited to their specific needs, 
and/or at a little better price. The 
machine that sets out to be а jack-of-ali- 
trades winds up being the master of none, 

Lisa, on the other hand, seems 
analogous to the DeLorean. Both were 
designed as “machines of the future,” em- 
bodying all sorts of bells and whistles that 
technophiles had been daydreaming about 
for some time. Most people agree that 
they're mighty fine machines, with 
features that it would sure be nice to have. 
Then they look at the price. After picking 
their jaws up off the showroom floor, 
they decide that they can somehow live 
another few years without those features, 
and go buy some other model. 


Erwin S. Strauss 
9850 Fairfax Square #232 
Fairfax, VÀ 220318 
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It's no surprise SO many businesses today are using our 
CompuStar' multi-user microcomputer. All sorts of 
businesses, those at the top and those on the way, know 
that only CompuStar can give them the big system 
performance they'll need as they grow. And they know 
that only CompuStar can deliver that performance at a 
fraction of the cost of most other systems. 


CompuStar' solves the small business computer 
dilemma. It's ideal for those first time business users who 
need only single-user capability. But its also perfect 
when those small businesses grow into large 
corporations. Thats because CompuStar is truly 
expandable... all the way up to 255 workstations, each 
with its own processor and internal computer memory. 
And that means fast, fast response, even when many 
users are on-line at the same time. 


Whether you're a small business with big plans or a big 
business with an eye for economy, CompuStar' has the 
performance and versatility thats tough to outgrow. . .the 
price/pertormance ratio that's impossible to beat! 
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STANDARD FEATURES 


Ө 350K/750K/1.5 MB workstation disk capacities 

® 64K RAM and twin processors in each workstation 

Ф An easy-to-read 12-inch non-glare screen 

© Operator convenience features numeric keypad and 
visual text highlighting 

® Microsoft’ Basic 

@ CP/Mt operating software 

® Truly multi-user and multi-processor 


STORAGE OPTIONS 

® 10 МВ--сотрасі, low-cost and tabletop 

© 96 MB-80 fixed and 16 removable megabytes 
№ 144 MB- reliable, rugged Winchester storage 


CompuStar’ is built and backed by the company that's 
been in the microcomputer business as long as 
microcomputers have been in business. Would you trust 
your business to anything less? CompuStar. Tough to 
beat. Tough to outgrow! 
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CORPORATE HEADQUARTERS 2300 BROAD RIVER RUADO * COLUMBIA. SOUTH CAROLINA 29210 • (803) 788-9100» TWX 810-666-2115 
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PEACHTEXT 5000 PEACHTREE SOFTWARE 
THE NEW GENERATION WORDPROCESSOR FEATURING PROOFREADER (SPELLING), 
RANDOM HOUSE THESAURUS, PEACHCALC, DATA LIST MANAGER, ALL IN ONE & ALL 
FOR A GREAT PRICE. CALL FOR ADDITIONAL FEATURES. 

LIST PRICE: $395.00 MICROHOUSE PRICE: $249.00 


INFOSTAR 

Micropro's Database Management System not only combines the already renowned features of 
Datastar and Supersort but also features a report generator. This means you can enter, sort, retrieve, 
organize, and print data quickly and easily...and with no need to program! But that's not all...you 
can edit your reports with Wordstar. 

LIST PRICE: $495.00 MICROHOUSE PRICE: $279.00 


dBASE 11/ ZIP ASHTON-TATE 
A powerful, yet easy-to-use data management system. In constructing and manipulating numeric 
and character Information files, you CREATE databases, APPEND new data, UPDATE, MODIFY and RE- 
PLACE flelds, records and entire data bases. Its special feature allows you to SORT, EDIT, or DISPLAY 
a database directly from the keyboard, or program menus and programs to support your specific 


applications. 
LIST PRICE: $700.00 MICROHOUSE PRICE: $529.00 
ACCOUNTING PLUS SYSTEMS PLUS, INC. 


A fleld proven, fully-Integrated accounting system offering eight modules, all operating on both 
CP/M and MP/M. Avallable modules include General Ledger, Accounts Receivable, Sales Order Entry, 
Accounts Payable, Purchase Order Entry, Inventory, Payroll, and Polnt of Sale. Accounting Pius (1 for 
Apple И. CALL FOR CONFIGURATION AND PRICINGI 


MEDICAL MANAGER 

The MEDICAL MANAGER Is a powerful office management tool for running ali the accounting func- 
tions of today's medical office. This menu driven program can maintain multiple doctor practices, 
generate all financial reports, allow automatic third party Insurance bliling and has password pro- 
tection for data security. Every medical practice should have this valuable program. 

LIST PRICE: $3500.00 MICROHOUSE PRICE: CALL! 


MEMORY SHIFT NORTH AMERICAN BUSINESS SYSTEMS, INC. 
With MEMORY SHIFT you assign specific amounts of memory to 9 partitions or screens all of which 
can contain a different program. Say you're typing a document In a wordprocessor and you'd Ike to 
include some calculations. Simply push a key and call up screen 6 which contains your spreadsheet. 
Do your calculations and automatically Incorporate them Into your document. IT'S LIKE HAVING 9 
IBM'S IN ONE. CALL MICROHOUSE FOR MORE INFORMATION! 

MICROHOUSE PRICE: $95.00 


CP/M is a registered trademark of Digital Research Inc., ІВМ [5 a registred trademark of international Business Machines, Apple is a 
registered trademark of Apple Computers. 

Prices may vary with different formats. Not all programs are avallabie for all formats. All prices and specifications are subject to 
change without notice. Please call or write for specifics. 


DEALERS INQUIRIES WELCOME FOR TECHNICAL SUPPORT CALL 215-868-4133. 


SPECIAL PACKAGESSS 


COMBINED LIST PRICE MICROHOUSE PRICE 
WORDSTAR / MAILMERGE / SPELLSTAR $945.00 
WORDSTAR / MAILMERCE 695.00 
WORDSTAR / MAILMERGE / INFOSTAR 1190.00 
dBASE II / DUTIL 799.00 


dBASE Il / DUTIL/QUICKCODE 1094.00 
dBASE Il / QUICKCODE 995.00 
GRAPHMAGIC/ VISICALC 339.00 
WORDHANDLER / LISTHANDLER 289.00 
FASTGRAPH / VISICALC 545.00 


MICROHOUSE ЕЦ 
EAS Your Micro-Computer People! = 2 
P ык 1444 Linden St./ P.O.Box 499, Dept.201,Bethiehem,PA 18016 4 | 
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System Review 


Little Big Computer 
The TRS-80 Model 100 Portable Computer 


Rich Malloy, Technical Editor 


Way back in 1977, Radio Shack introduced the TRS-80 
Microcomputer System, a computer we now know as the 
Model I. It was not the first microcomputer to become 
available, but it was one of the first complete computer 
systems to be offered to the general public. The Model I 
subsequently spawned a whole line of microcomputers. 
The familiar gray-and-black motif became a standard 
feature of small businesses all over the country, and 
Radio Shack became one of the country’s leading com- 
puter manufacturers. Now, six years after the Model I, 
Radio Shack releases the TRS-80 Model 100 (see photo 
1), which by its small size, its off-white color, and its 
easy-to-use features seems to signal a new direction for 
the Texas company, a direction that may prove to be as 
significant as that of the original Model I. 


Photo 1: The TRS-80 Model 100 Portable Computer. 
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[n brief, the Model 100 is a big computer in a little 
package. It features a large (8-line by 40-character) LCD 
(liquid-crystal display), a standard-size keyboard, a low- 
power version of the 8085 microprocessor, 32K bytes of 
ROM (read-only memory), 8 to 32K bytes of RAM (ran- 
dom-access read/write memory), and a cassette interface. 
It also includes a built-in direct-connect modem with 
auto-dial and auto-log-on capabilities, an R5-232C serial 
port, a parallel printer port, a real-time clock/calendar, 
and even an interface for a bar-code reader. And that's 
just the hardware. The built-in software includes an easy- 
to-use text editor, a Microsoft BASIC interpreter, a com- 
munications program for the modem, and an address- 
book and appointment-schedule program. This all comes 
in a box that weighs less than 4 pounds and is smalier 
than the manual for the Model I. The 
price ranges from $799 to $1134, 
depending on the amount of memory 
you need. Overall, this is a well-de- 
signed, integrated machine that 
should prove to be very useful to a 
large number of people. 

The Model 100 is not perfect for 
everyone, however. Serious hard- 
ware hackers will be frustrated by the 
inability to swap boards. Software 
enthusiasts will want more RAM and 
some disk storage. And professional 
writers will need a larger display and 
a lot more memory. Taken in its own 
context, however, the Model 100 is 
an extremely successful design. It 
should be quite useful for three 
groups: businesspeople who need a 
portable workstation, advanced com- 
puter users who need a portable ter- 
minal for their main system, and 


It's no secret. This is certainly "The Year of 
the Mouse." 

And the uproar is justified. 

This *see and point" interface is the most 
natural, powerful and efficient way to interact with 
your computer. 

And Mouse Systems' optical PC Mouse, now 
available with software support for the IBM PC, 
is easily the best of its breed; easily the best at 
making your computer user- ! 
friendly. 


Grasp The Future 
of PC Technology 


Slide our PC Mouse across | 
its deskpad. It’s optical. There | 
are no moving parts. Your іш 
cursor instantly moves across | 
your CRT in response. 

No other device gives you 
such total, accurate control 
over cursor positioning. 

The ergonomically designed PC Mouse is so 
smooth and natural in its movements, you'll soon 
be using it almost subconciously. 

Your attention can thus remain on the screen 
and not on the keyboard, and your concentration 
will be increased 
dramatically. 

PC Mouse lets you 
use this new freedom to 
take full advantage of 
today's "visual" software 
products. 

(For a truly enlight- 
ening experience, ask your 


Slim, compact size allows 


dealer to demo PC Mouse 

with IBM’s Personal 

Editor.) (7% | 
PC Mouse vs. MIS | 
The Keyboard | ШШШП 


Named Mini / Micro's 
most significant new prod- 
uct of 1982, PC Mouse lets 
you bypass your keyboard 


VisiCalc is a trademark of VisiCorp. 
Wordstar is a trademark of Micra-Pro, intl. 
IBM and PC are registered trademarks of International Business Machines. 


brisk moves in any direction. 


for instant menu selection and function activation. 

And PC Mouse requires no changes in your 
existing software. All cursor-related functions 
in Wordstar, VisiCalc, and other popular programs 
are replaced by the mouse. 

In one darting stroke, you eliminate the pon- 
dering and second-guessing of typing complicated 
command codes. 

For systems designers and OEM's PC Mouse's 
potential is staggering. 


Simplicity, Itself 


Justattach the PC Mouse to your PC's RS-232 port. 

Each of the three buttons is user-programmable, 
giving you nine different 
functions at your fingertips. 

And our software compat- 
ability assures instant system 
integration and simple start up. | 


Get It Now 


PC Mouse is immediately 
available for $332.00 including 


PC Mouse keeps your 
control software and all necessary “ron оп your data, 


hardware for your IBM PC. ЧЕН 


For ambitious software developers, the 
optional $40.00 MouseWindow™ software package 
includes routines to do 
high resolution graphics 
and “pop-up” windows. 

An OEM version of 
PC Mouse can also be 
supplied in quantity ош, 
configured to your custom 
specifications. 

For more details see 
your dealer, or contact 
Mouse Systems at 2336H 
Walsh Avenue, Santa Clara, 
CA 95051. Telephone (408) 
988-0211 or Telex 467848. 


Mouse 
Systems 


Making Computers User Friendly. 


Circia 317 on inquiry card. 


© 1983, Mouse Systems Corporation. 


Photo 2: A close-up of 
the liquid-crystal display 
of the Model! 100. The 
display size is 8 lines by 
40 characters (64 by 240 
pixels). 
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Photo 3: The complete character set of the Model 100. 


novices who want to experiment with a useful, powerful 
computer for a fairly modest cost. 


Physical Dimensions 

Because desk space tends to get crowded and briefcases 
rapidly fill, the size of a portable computer is a key fac- 
tor. As for the Model 100, if you can make space for a 
standard 3-ring binder, you have more than enough 
room for this machine. The dimensions are 11% by 8% by 
2 inches, similar to the Epson HX-20. The weight is 3 
pounds, 14 ounces. 

The computer's case is off-white, a color that is becom- 
ing popular with Radio Shack. The top of the unit shows 
the display, a low-battery indicator, and the keyboard. 
On the right side are an on/off switch, a dial for adjusting 
the LCD's brightness, and an AC adapter connector. On 
the left side are the bar-code-reader connector and two 
switches for the modem (direct/acoustic and originate/ 


16 May 1983 © BYTE Publications loc 


System Review: 


The TRS-84 Model 168 


11111 ам 
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Photo 4: The Model 1005 keyboard. 


answer), The rear panel contains the phone connector, 
the cassette connector, a printer connector, an RS-232C 
connector, and a well-protected Reset button. The bot- 
tom of the unit features the battery compartment, a com- 
partment for an expansion ROM module and an external 
bus connector, and a RAM power switch {to be turned 
off only when the machine will not be used for an ex- 
tended period). 


The Display 

The first thing you notice about the Model 100, besides 
its size, is the LCD shown in photo 2. The Model 100 can 
display 8 lines of 40 characters each. That's a little less 
than half of the typical home computer screen. It also can 
display graphics with a resolution of 240 by 64 pixels. 
Each character is composed of a 5- by 7-pixel area. 
Lowercase descenders on letters such as p and q make use 
of the row of pixels below the character area that is nor- 
mally used to separate lines. The bottom line of charac- 


МАСВОТЕСН International Corporation 


Image achieved by DGS’ CAT 1000 Series 
color video graphic workstation. Picture 
courtesy of Digital Graphic Systems, Inc. 
See story below. 


GRAPHICS: 
NOW MAX-IMIZED 


CANOGA PARK —March 30, 1983— The 
decreasing costs and increasing density of 
memory made possible the present boom in 
digital graphics. Graphic systems designers 
are now able to take another major step with 
the introduction of MA X-M, а one megabyte 
memory board for $1983. As large size sys- 
tem memory and multi-megabyte Virtual 
Disk, MA X-M opens up major new low cost 
implementations. 
| | Wayne Maw, Director 

of R&D for RGB Dynam- 
ics, Salt Lake City, Utah, 
reports, "My application 
is dependent on speed. 
With the Macrotech dy- 
namic board, | have the 
needed speed’ The RGB 
system is а Z80-based, 
high resolution color directory system for 
shopping malls, due for April release. 

Empirical Research Group of Kent, Wash- 
ington, creates a state-of-the-art high 
resolution color video graphics system by 
integrating their fast 68000 computer, Macro- 
tech system memory, and the color video 
image processor from Digital Graphic Sys- 
tems, Inc., Palo Alto, California. Radcliffe 
Goddard of Digital Graphics states, "High 
speed image processing requires large system 
memory to provide instantaneous display 
frame paging” 

The demand for MAX-M by the graphics 
industry was nearly instantaneous following 
the initia! Macrotech announcement. № 


“CP М X0. CP/M Plus. and МР/М И are registered trademarks of Ощиа! Research Inc. 


-100 World News 


22133 Cohasset Street, Canoga Park, California 91303 ” 213-887-5737 


MAX—256K to IM 


S-100 Memory 


CANOGA PARK — March 30, 1983— Mike 
Pelkey, Macrotech International president, to- 
day released details of the revolutionary 
MAX line of 5-100 memory boards. Pelkey 
stated: “IEEE-696 now has a new standard 
for dynamic memory. The MAX product line 
offers 256K to IM, at a price that ranges down 
to less than $0.00023 per bit? Pelkey contin- 
ued, "The MI product line now includes our 
ultra fast (70 ns) 128K static memory, with 
battery backup capability, plus the 150 ns 
dynamic memories— in every 128К step from 
256K through 1M (1024K) bytes, and add-on 
kits to permit field upgrade of sizes’ 

The extreme density of the MAX family is 
made possible through the use of proprietary 
PALs (programmable array logic). Also stated 
as available for add-on 10 any size MAX is 


PRICE INDEX 


E 

Static Memory 128K 128-5Т $1232 

| Dynamio Memory 256K MAX-255 $1108 
24-bit 384K МАХ-384 1292 


Addressing 


1M 
With 16-hit M3 Addressing option, add $91 


FROM/TO P/N PRICE 
Upgrade Kits 256K/384K МКТ-2/3 $ 192 
256K/5129K  MKT-2/5 692 
256K/768K МКТ-2/7 876 
?56K/896K  MKT-2/B 987 
258K/1M МКТ-2/М 1080 
384К/512К  MKT-3/5 600 
384K/788K  MKT-3/7 784 
384K/896K МКТ-3/8 876 
384K/1M MKT-3/M 968 
512K/768K  MKT-5/7 284 
512K/800K MKT-5/8 376 
512K/1M MKT-S/M 468 | 
768К/896К MKT-7/8 192 
768K/1M MKT-?7/M 284 


896K/1M MKT-8/M 192 


M? option MKT-M3 121 
Sottware (provided on B" disk) 

Virtual Disk for MP/M II* and CP/M 2.2, 
CP/M 3.0" Bios modules, 

CP/M memory tests 

Manuals {sold separately) 

128/ST $ 15 
MAX Technical Manual 


Сігсіе 271 on inquiry card. 


Macrotech's popular M? memory mapping 
architecture. M? permits the 16-bit address 
space of an 8-01 processor to be dynamically 
mapped in 4K pages into as much as 16 mega- 
bytes of physical memory. 

Parity error detection and 8/16 bit data 
transfer capabilities are provided as standard 
on the MAX series memory board. hi 


Software for M? 
Available 


BURBANK — March 30, 
1983 —"M? bank switch- 
ing for 8-bit processors 
is much more useful with 
the new creative systems 
programs; states Dan 
West of Westcom Sys- 
tems Inc. MP/M П* disk 
intensive applications 
are greatly improved with the new Virtual 
Disk routines now available through Macro- 
tech OEM's and dealers for their M5 mem- 
ory boards. 

Westcom Systems, as the software consult- 
ing firm for Macrotech, has also provided sub- 
routine listings to easily incorporate M? 
mapping into the new CP/M 3.0* (CP/M 
Pius*) Bios module. The advantages of CP/M 
3.0* with disk buffering, hashed directories, 
and user program expansion go hand in hand 
with Macrotech's flexible "bank switched" 
memory capabilities. 


All Macrotech software and manuals 
are available through Dan West's 
Compuserve account #70250,102. 
Leave comments/questions as E-Mail. 


These new techniques can combine the 
above features with custom needs of the 
future, such as printer buffering, multi-page 
display and memory-intensive graphics dis- 
plays. 

The software listings are included in the 
Macrotech memory board manuals and are 
optionally available on 8" diskettes. fi 


| At a Glance 


Name 
TRS-80 Model 100 Portable 
Computer 


Manufacturer 

Rada Shack 

One Tandy Center 
Forth Worth, TX 76102 


Uses 

Portable word processing, 
programming, and 
felecommiunications 


Dimensions 
11% by 81^ бу 2 inches 
(3 pounds, 14 ounces} 


Features 

8-line by 40-character liquid- 
crystal display, full-size, ful- 
travel keyboard, 8085 
microprocessor, 32K bytes of 


Software 

Text editor, BASIC interpreter, 
communications program, 
address-book program, and 
appomiment-calendar 
program 


Documentation 
Reference manual 200 
pages, sprat-bound 
Pocket manual: 40 pages 


Price 

BK bytes RAM; $799 
24K bytes RAM: $999 
32K bytes RAM: $1134 


Optlons 

Phone connecror (519.95), 
printer cable [$14 95), 
cassette cable (55,95), and 
acoustic adapter for modem 
lappraximately $50. to be 


ROM, 8K to 32K bytes of 
RAM, cassette interface, built 
п directconnect modem, RS- 
232C interface, paralle! printer 
Interface, real-time 
clock/calendar, bar-code- 
reader interface, and 
piezoelectric tone generator 


available 3rd quarter 1983] 


ters can be used either as part of the display or as a line of 
labels for eight function keys. 

The full 96-character ASCII (American National Stan- 
dard Code for Information Interchange) set can be dis- 
played along with 128 extra foreign and graphics symbols 
(see photo 3). Some of these graphics symbols are non- 
standard and cannot be printed on Radio Shack printers, 
Reverse video characters are available, but apparently 
not through BASIC. 

The screen contrast is fairly good, but decreases quick- 
ly as you move away from an optimum viewing angle of 
about 60 degrees [rom the horizontal. Contrast can be ad- 
justed with a dial on the right side of the machine. I had 
no problem reading the display whether it was on a desk 
or on my lap. The LCD does tend to reflect ceiling lights, 
however, and this could be a problem in certain offices. 
Placing the unit on your lap should solve this problem 
somewhat. 

As in most displays, scrolling is done line by line, 
rather than pixel by pixel (smooth scrolled). The display 
seems a little slower than most video displays, but not 
objectionably so. Although the display is smaller than 
the typical home display—and a great deal smaller than 
the typical 80 by 24 office display —I grew accustomed 
to it fairly easily, It is a very good size for menus. 
The main problem occurs with tabular material wider 
than 40 columns. But tables tend to be a problem on all 
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machines, and fortunately such tables do not occur fre- 
quently in general correspondence. 

The large size of the characters and the nonflickering 
quality of the LCD caused me much less eyestrain than 
the usual cathode-ray tube display. 


The Keyboard 

The second most obvious thing about the Model 100 is 
its full-size keyboard (see photo 4). While the display is 
obviously limited by the small size of the unit, the key- 
board exhibits few signs of compromise. [п fact, it is one 


While the Model 100's display was 

obviously limited by the small size 

of the unit, the keyboard exhibits 
few signs of compromise. 


of the nicest keyboards I've used on any machine, large 
or small. 

Most of the keys are in the standard Selectric-style ar- 
rangement. The Backspace, Control, and Return keys are 
in their usual places. The cursor control keys are located 
just above the Backspace key and are arranged in a 
horizontal row (L-R-U-D), This cursor key arrangement 
is fairly common, but I much prefer a diamond arrange- 
ment for these keys. 

The keyboard is controlled by its own microprocessor, 
and it has a good type-ahead buffer. No matter how fast 1 
typed, no characters were dropped. Key repeat is also 
provided, 

Special shift keys marked Code and Graph allow you 
to key in all 256 of the Model 100's characters directly 
(rom the keyboard. 

Twelve function keys are located above the main key- 
board. Four of these are permanently marked and have 
constant functions in all the application programs that 
come with the machine, "Paste" works as a Block Insert 
key; "Label" turns the line of function key labels on and 
off; "Print" is used to print either the contents of the 
display or an entire file; and "Break/Pause" either ter- 
minates or temporarily halts execution of a process, 
depending on whether the key is cap shifted or not. 

The other eight function keys are programmable and 
are not permanently labeled although they tend to have 
the same function in each application program. This is a 
good design feature. As mentioned previously, the bot- 
tom line of the display can be used as a label for these 
keys. Unfortunately, the labels do not line up exactly 
with the keys. These keys also have interrupt capabilities 
that could be put to use by advanced computer users. 

А "Num" key converts some of the keys into a slanted 
numeric keypad. Because I'm not a numeric touch-typist, 
I couldn't test how easy this strange configuration would 
be to work with. If a numeric keypad is important to 
you, I suggest you test this keypad in the store to see if 
you can work with it. 
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IBC MIDDI CADET" ALTOS ™ ACS 8000-10 


Maximum Users 9 Maximum Users 4 

Disk Storage 20 MB Disk Storage 10 MB 
Memory 206 KB Ам Memory 208 KB 

CPU Speed 6 MHz CPU Speed A MHz 
Benchmark (Elapsed time) 1:44 Minutes” Benchmark {elapsed lime) 5:03 Minutes" 
Lis! Price $7495.00 List Price $7995.00 


The IBC MIDDI Cadet is better, faster and less expensive than the ALTOS ACS-8000-10 and 
others. That's why we call it the heavyweight performer. 


Because the MIDDI is completely software compatible with ALTOS, ONYX™, Dynabyte" and 
others using CP/M'" 2.2, MP/M™ || or OASIS'", you can transport your applications software to the 
MIDDI without modification. So why not take the benchmark test yourself. 


If you are an OEM, system integrator, multiple end user, or dealer for any of our competitors, 
send a copy of your application program to IBC, We will run your software on the MIDDI without 
modification and give you the elapsed time in minutes. You be the judge. If it really is faster 
than your current hardware and it is, then you owe it to yourself and your customers fo switch to 
IBC, 


OUTSIDE THE USA WITHIN THE USA 

THC ашата Gusiness comunes ІВС/ DISTR.BUTION 

21592 Marilia Sheet 4185 Harrison Blvd.. Suite 301 

Chotsworlh, CA 91311 Ogden. UTAH 84403 "Кош Nn шалы SUPER "T. 
(213) 882-9007 TELEX МО 215349 (801) 621-2294 ** Upgrodeable 10 512 К Bytes еч № 
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Photo 5: Inside the Model 100. On the right side are the under- 
sides of the liquid-crystal display (top) and keyboard (bottom). 
The left side shows the main circuitry, The modem circuitry is in 
the upper left-hand corner, The random-access memory 15 in the 
lower left-hand corner. The 80C85 microprocessor is in the cen- 
tral part of the left side. 


One slight problem with the keyboard is the sound 
each key makes. It's not a click exactly; it's more like a 
pop—a quite audible pop. In fact, a plane full of business 
executives typing on these machines might drown out the 
engine noise. That, of course, is an exaggeration, but the 
key-popping may cause a slight problem in quiet places 
such as libraries. Admittedly this is a small complaint, 
but if I were Radio Shack I would investigate putting 
some type of sound-dampener under the keys. 


Systems Strategies/ Communications Division 
Specialists in Data Communications Software 


225 West 34th Street 


New York, New York 10001 
(212) 279-8400 


e Custom software to allow your product to 
Interface networks and emulate other vendors 
equipment 

е Software that 18 installed and ola being 
utilized by computer and terminal 
ee on 21100 2-80, 28000, Inte! 8086, 
etc. 

э uct oriented с communications software 
comi atible with SNA, X.25, BSC for product 

] open o insure tim aly, cost effective 
| p entry 
• Сола снай with ! your engineers to adapt our 


software to your ha 
а Software in *С', | Жы and Assembler 


. Microcomputer systems development 


uu 
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Circle 434 on Inquiry card. 


Processor 

The Model 100 uses the 80C85 microprocessor chip, a 
low-power CMOS (complementary metal-oxide semicon- 
ductor) version of the 8085, which is a well-respected 
member of the 8080 family. The clock speed for the 
microprocessor is 2.4 MHz. One of the advantages of the 
8085 is its extensive interrupt capabilities, which, as we 
will see later, are well exploited by the Model 100's 
BASIC interpreter. 


Memory 

Each Model 100 contains 32K bytes of ROM. This is 
used to store a small menu-based operating system and 
five application programs. As for RAM, you have a 
choice of 8, 16, 24, or 32K bytes. The 8K-byte RAM 
machine sells for $799. Each additional 8K bytes of RAM 
costs $120 plus a $15 installation charge. Thus, a 
24K-byte machine should cost $799 plus $240 plus $15, or 
$1054. Radio Shack, however, is offering a special price 
for the 24K-byte machine of $999—a savings of $55. A 
full 32K-byte machine should then cost $135 more, or 
$1134. | 

The RAM is of the low-power CMOS type, and it is 
protected by its own power supply. This memory is 
powered at all times, whether the machine is on or off. 
Even after main battery failure, memory power continues 
for 8 to 32 days. There are apparently only three ways to 
wipe out the contents of memory: letting the batteries run 
down and not replacing them for a long time, initiating a 
cold start or Reset, or turning off the memory power 
switch on the bottom of the machine (which should be 
done only when the machine will not be used for an ex- 
tended period of time). 

As on most 8-bit processor machines, the maximum 
addressable memory space is 64K bytes. The memory ap- 
pears to be allocated as follows: the bottom 32K bytes of 
memory (addresses 0 through 31999) are taken up by the 
ROM. The first 8K bytes of RAM fills the top 8K bytes of 
memory. Each additional 8K bytes of RAM is installed in 
the next highest 8K bytes of memory. The topmost part 
of the first 8K bytes of RAM is used by the computer's 
operating system for display memory and to store 
pointers for the BASIC programs and document files. 
These files are stored in the lowest part of RAM. The part 
of RAM between the pointers at the top and the files at 
the bottom can then be used for new files or for arrays for 
the BASIC programs. With a 32K-byte RAM machine, 
you have 29.6K bytes of RAM free; with the 8K-byte 
RAM machine, you have only 5.1K bytes of RAM free. 

Future ROM modules for the ROM expansion socket 
will occupy the same address space as the built-in 
32K-byte ROM. You will then be able to switch between 
the two banks of ROM available. 

Some advanced users may feel limited with only 32K 


| bytes of RAM. But programs such as the text editor reside 


outside of the precious RAM area. Also, the display eats 
up very little RAM. The result is that you can use almost 
the entire RAM area for document storage. 
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..' OPEN YOUR APPLE TO A 
WORLD OF COMMUNICATION . 


Videx’ new PSIO Dual Function | "m 
Intertace Card gives you a whole’ . 
new world of communication... % » . 

h à whole new ease а 

} [ JOT AION. . 

f . a ы е 
I he PSIO allows you to изеа Once you've chosen your 
printer (parallel output) * _ — è А options, the PSIO's highly 
dnd a modem (serial l'OM sophisticated NOVRAM 
port) simultaneously, . (non-volatile RAM) will 
through use of just one . " | remember and perma- 
card! But best of all, % . nently save: them. That 
| the PSIO makes com- . | means you won't have to 
municating through n қ . give the same config- 
either method worlds ы *  urations over and over 
easier than it's ever again ... your PSIO will 
been before. " do it for you. And if you 


want to change those 
configurations, you can 
do it through software in- 
stead of through the con- 
fusing array of switches that 
other cards use. 


The PSIO will work with any’ 
printer/modem you now hap- 
pen to own...and it will work with 
’ any gginter/modem you happen to 
purchase in the future. Adaptable? 
efinitely! — "à 
The PSIO is. completely cómpatible with 
BASIC, Pascal and CP/M” systems. 


Гре PSIO from Videx 


[he PSIO lets you 
choose from among 
an unmatched range of 
software-selectable 
options, including vari- 
able baud rate selection, 
lorm width, form length, 
auto linefeed, linefeed mask; 
Xon/Xoff protocol, lowercase 
masking, shift wire mod support; 
duplex mode, parity, data format,” 
video echo mode and a slot echo mode. 
PSIO can also open up new worlds for 
graphics, since it can reproduce your picture on 
any graphics printer: Rotate your picture, enlarge 
it, change it as you wish. 
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The machine I used had 32K bytes of RAM, and after 
about 25 hours of typing notes and running BASIC pro- 
grams, 1 still had about 16K bytes of RAM left. Even with 
the 24K-byte machine, I think I would probably run out 
of batteries or things to write about before ] ran out of 
memory. 

I enjoyed using this type of protected RAM. It was a 
pleasure knowing that I did not immediately have to save 
everything and that whatever I put into memory would 
stay there until I deleted it. Still, on this or any other 
machine, irreplaceable files should be backed up. 


Power Supply 

For a portable computer that depends on RAM for data 
storage, the power supply is a crucial issue. On the Model 
100, power is supplied by four AA batteries or by the op- 
tional AC adapter. Operating life of the batteries is about 
20 hours. This time can be shortened if excessive use is 
made of the various interfaces (modem, cassette, printer, 
RS-232C). Because these interfaces will probably be used 
primarily within reach of an AC socket, this power drain 
should not be a big problem. The low-battery indicator 
lights when 20 minutes of battery power are left. I used 
the machine for about 15 hours, making extensive use of 
the printer and cassette interfaces, before the low-battery 
indicator went on. And then the machine continued for 
another hour and a half before it finally died. That seems 
to be ample warning to get more batteries. 
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The Model 100's volatile memory is protected by its 
own power supply, a separate nicad (nickel-cadmium) 
battery that is continually recharged by the main bat- 
teries or by the AC adapter. When the main batteries fail, 
the nicad battery will continue to power the memory for 
an extended period of time, depending on the amount of 
RAM you have. With 8K bytes of RAM, you have 32 
days before the memory is lost, Even with 32K bytes, you 
still have 8 days to get new batteries. 


Modem 

In keeping with its portable nature, the Model 100 was 
given extensive communications capability. A key ele- 
ment in this design is its built-in direct-connect modem. 
All you need is the optional phone connector ($19.95) 
and you can plug into any standard modular phone jack. 
If a modular phone jack is not available, you can use an 
optional acoustic adapter with any regular phone. 

The modem is a standard Bell 103-compatible version 
with a transmission rate of 300 bps (bits per second). 
Auto-dialing capability is also included. However, it can 
dial only in the pulse mode, like a standard rotary-dial 
telephone. Radio Shack says it would have liked to add 
tone-dialing capability, but it was not available on low- 
power CMOS chips. If you have a private telephone sys- 
tem that can handle only tone-dialing, you will have to 
dial manually. The pulse dialing rate, by the way, can be 
set at either 10 or 20 pulses per second. 

You have the option of using several serial communica- 
tions parameters: the word length can be either 6, 7, or 8 
bits. Parity can be handled in one of four ways: Ignore, 
Even, Odd, or No parity. The number of stop bits can be 
either 1 or 2. And the pause/continue protocol frequently 
indicated as XON/XOFF or «Ctl S» /«Ctl Q> can be 
enabled or disabled. 

The Model 100's modem in combination with its ROM- 
based communications program presents a quite power- 
ful package. The only thing 1 might want to have added is 
auto-answer capability, but this might not be a cost- 
effective option. After all, a portable machine like this 
will probably not be in one place long enough to receive 
phone calls. 


К5-232С Interface 

The Model 100 also has an RS-232C serial connector 
for connecting to serial printers, other computers, or 
high-speed (1200-bps) modems. This interface uses the 
same circuitry as the modem, and all communications pa- 
rameters for the modem will likewise affect the RS-232C 
connector, Unlike the modem, however, the RS-232C 
port has a wide range of transmission rates: from 75 to 
19,200 bps. 


Parallel Printer Interface 

For connections to most printers, the Model 100 has a 
parallel printer port. This takes the form of a 26-pin, 
dual-row connector on the rear panel of the machine. An 
optional connector cable converts this to a standard 


The trouble with many of today’s better known 
small business computers is they box you into a single 
user system. So after your big initial investment, you 
still have a single user system. You always will. 

Now theres the Zeus 4 from OSM Computers. The 
Zeus 4 is the first multi-user, multi-processor micro at 
single user prices. The Zeus 4 is less than one cubic foot 
and weighs 24.6 pounds. 

Yet, its like four separate, powerful small business 
computers in one. It allows up to four users to share 
a common data base or work independently. Each has 
his own CPU, 64K of RAM and I/O ports. That means 
greater operator independence, rnore processor power 
and greater reliability. 

You needn't worry about running out of storage 
capacily either. The Zeus 4 comes with a built-in hard 
disk, so users share up to І9МВ of storage, about twice as 
much as most other multi-user systems. 

You'll enjoy maximum flexibility in software appli- 
calions too, because Zeus 4s MUSE operating system 
runs programs compatible with CP/M. Plus MUSE 
provides extensive file management functions typically 
found only on mini computers. 

Heres another big advantage: The Zeus 4 is 


BOXED IN THE CORNER 
| BY YOUR SMALL 
BUSINESS COMPUTER? 


designed for low maintenance, low down-time. Its four 
modules snap in and out with a few minutes work. 

So if repairs are ever needed, modules are simply 
replaced through OSMS limited warranty program. 

Maybe the best thing is that you can buy the 
powerful and expandable Zeus 4 for $4,595 ($6,595 fully 
configured for four users). 

The Zeus 4 from OSM, the latest in a family of 
powerful, multi-user small business computers. It's the 
little box that lets you grow without boxing vou in. 

To find out more, 
call (800) 538-5120 
or (415) 961-8680 tn 
California or write to 
OSM Computer Cor- 
poration, 665 Clyde 
Avenue, Mountain 
View, CA 94043. 


osm . 
Computers. Your power to expand. 


CP'M is а registered Нанта of Digital Research, Inc 
Zeus 4 and MUSE are trademarks ol OSM Computer Corporation, 
© 1983 OSM Computers. 
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Centronics-type plug. I was surprised they didn’t put a 
standard Centronics jack on the machine itself. 

The Print key prints out through this interface. I con- 
nected the Моде] 100 to a Radio Shack Lineprinter VIII 
and it worked without any problem, except for a few of 
the Mode] 100’s nonstandard graphics symbols that could 
not be printed. 


Cassette Interface 

Besides uploading and downloading files over the tele- 
phone lines, you can also store files on a cassette. The 
Model 100's cassette interface stores information at the 
rate of 1500 bps. This translates to about 20 seconds for a 
150-word letter. When you load files from the cassette, 
the Model 100 lets you hear the bit stream. Because this is 
not the most pleasant of sounds, you can turn this feature 
off with a BASIC command. 


Other Features 

The Model 100 has several other features worth men- 
tion. A real-time clock/calendar indicates the time of 
day, the date, and even the day of the week. À piezoelec- 
tric sound generator functions as a speaker and allows 
you to generate musical notes without using too much 
power. An automatic power-off feature is also included. 
After 10 minutes of not being used, the machine turns 
itself off to save battery power. This time interval can be 
lengthened or shortened or it can be disabled. 
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Options 

Perhaps the most valuable option is the phone connec- 
tor cable. This cable, which sells for $19.95, allows you 
to insert the Model 100 between a standard modular 
phone and its phone jack. The cable package also in- 
cludes automatic log-on sequences for Compuserve and 
the Dow Jones News/Retrieval services, plus membership 
in these services and one hour's free time on each. That's 
quite a bit for $20. 

The cassette cable comes free with the optional Radio 
Shack cassette recorder or can be purchased separately 
for $5.95, The printer cable for connecting a printer to 
the Model 100's parallel port costs $14.95. 

For people who may not have access to a modular 
phone jack (as in certain hotel rooms or in phone 
booths), Radio Shack will be offering an acoustic adapter 
that consists of two cups that fit onto a regular telephone 
handset. This should be available some time this summer 
for about $50. 

The bar-code reader is designed to work with a 
Hewlett-Packard bar-code wand. Software for this op- 
tion will probably be available at some future time. 

The Model 100 also allows for options that have not 
yet been announced. On the bottom of the machine is a 
compartment for a 32K-byte ROM module. We can only 
speculate about what type of software Radio Shack will 
put on such a chip (a mini-spreadsheet program). Also 
in this compartment is a 40-pin external bus connector, 
Radio Shack is not telling, but this would seem to be per- 
fect for adding storage devices or a larger display. 


Software 

It has frequently been said that you should buy a 
machine not for its hardware but for its software, 
Microsoft, the designer of the Model 100's software, real- 
ly took that maxim to heart. On top of the impressive 
collection of hardware that makes up the Model 100 is an 
equally impressive collection of software. This is one 
computer you can start using immediately; you won't 
have to wait six months to a year for the software to be 
developed. 

Not only are the various software packages extensive, 
easy to use, and of fairly good quality, but they also 
work well with each other and are all crammed into just 
32K bytes of ROM, Of course, judging software is a sub- 
jective task, but if you keep in mind the design goal of the 
machine—an easy-to-use portable workstation —I'm sure 
you'll agree that this goal has been reached and then 
some. 

When the machine is turned on, a simple operating 
system is engaged and the system's main menu appears. 
This shows the time, the date, the amount of free 
memory available, and a list of all the files in memory. 
The five built-in application programs are listed with no 
filename extension. Document files all have the exten- 
sion ".DO"; BASIC programs have the extension ".BA". 

Choosing a particular file to work with is easy. You 
simply move the cursor over that file name and press 
Return. If a document or BASIC program is chosen, the 
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text editor or BASIC interpreter, respectively, is 
automatically invoked. Typical operating-system func- 
tions such as file deleting are handled in BASIC. 

When you finish with a particular file or program, you 
press one of the function keys marked Menu, This closes 
your file and returns you to the main menu again. Having 
the complete list of files appear on each warm boot, as it 
were, is a particularly good idea. It makes the system ex- 
tremely easy to use and would save time on any 
operating system. 

The five application programs included as standard 
equipment are the following: a text editor (TEXT), a 
BASIC interpreter (BASIC), a communications program 
(TELCOM), an address-book program (ADDRSS), and 
an appointment-calendar program (SCHEDL). These 
programs work well with each other. TEXT can be used 
to edit BASIC programs or the data files used by 
TELCOM, ADDRSS, and SCHEDL. Also, TELCOM and 
ADDRSS share the same data file. 


The Text Editor 

TEXT will probably be the most used program on the 
Model 100. It is a full-fledged character-oriented editor 
(1.е., not a line editor) with word-wrapping, so that 
words are not broken mercilessly at the end of those 
40-character lines. Owing to its compactness, it lacks 
many of the features found on large packages such as 
Wordstar or Perfect Writer, but it is well designed, simple 
to learn, and fairly powerful. 

TEXT contains only the most needed functions of a 
word processor, but makes up for this.shortage of func- 
tions by making those it has as easy to use as possible. 
These functions are Insert, Delete, Search (Find), Copy a 
block, Delete a block (Cut), Insert a block (Paste), Save 
on cassette, Load from cassette, Print, and Cancel any 
operation (Break). Note the use of familiar names such as 
Cut and Paste. 


Using TEXT is simple. To create a file, you merely 
choose TEXT in the main menu. Because it's already in 
memory, TEXT "loads" in an instant and asks for a file- 
name for your new file. After that everything you enter 
becomes part of that file. All controls are handled by 
function keys, You don't have to remember any control 
key combinations. For those who prefer them, however, 
each function key has a corresponding control key com- 
bination. Of course, if your text will later be used by 
another word processor, you can embed the necessary 
commands into your text. 

An interesting thing about TEXT is that it is always in 
the Insert mode. In other words, you can't "write over" 
anything you've already written. You must insert the new 
material and delete the old or vice versa. This took a little 
while to get used to, but it actually makes a lot of sense 
and saves time. Most of the editing I do is either inserting 
or deleting, and this makes the first of the two a bit 
easier. 

As I said earlier, some functions had to be left out, but 
some of these are quite useful, Perhaps they can be han- 
dled by small BASIC utilities. For example, a Search and 
Replace function could probably be handled by a short 
BASIC routine. Also, an indication of the file length 
(which is quite important on a machine with a small 
display) might be provided by a short BASIC word- 
counter. 

Lastly, the Print function allows you to print either the 
whole document file or just the contents of the display. It 
will print in whatever line length you want, and the lines 
will be word-wrapped. The only problem is you can't set 
the left margin. Again, a short BASIC routine could 
probably handle this also. 

To test the performance of TEXT, I tried a little text- 
editing benchmark. I timed how long it would take to 
retrieve a 150-word letter, change the date, the addressee, 
the address, and the salutation, and then store the new 
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No matter how you " 
slice them, pie м. ^ 
charts, bar charts and | d 
scatter diagrams are a lot Wr 
easier to read and understand | ; a 
than rows and columns of numbers. 

Now you can create colorful business graphics any- 
time you need them, with an easy-to-use Chart- 
Master graphics software program. A program that 
works with Hewlett-Packard plotters and your IBM® 
or Apple® personal computer. 
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Just enter your data, choose a chart format, 
preview the chart on your screen, and Chart-Master 
will automatically create a beautiful, presentation- 
quality chart. In seconds. 

There's more to Chart-Master than simplicity. 
Incredible power and sophistication. You can enter 
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^ data manually or auto- 

matically from Visicalc® 

and other programs. Print 

on either paper or acetate 

transparencies. Make your 

charts any size, anywhere on the page. 

Have your text appear in attractive print-quality 

type. Choose from sophisticated formats that in- 

clude percentage bars, stock price (High/Low/ 
Close) and area charts. 

Power and ease-of-use. That's why Chart- 
Master is in daily use at major corporations like GE, 
Eastman Kodak, Exxon, Union Carbide, GM, AT&T, 
DuPont, 3M, Citibank, Motorola, Proctor & Gamble 
and GTE. 

The retail price of Chart-Master is $375. Рога 
complete information kit and name of your nearest 
dealer, contact Decision Resources, Inc., 21 Bridge 
Square, Westport, CT 06880. (203) 222-1974. 
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Verilies a previous cassette load 

Loads a machine-language program 
irom casselte 

Fnaties/disables communications 
interrupt 

Ѕауеѕ а machine-fanguage program on 
cassette 

Returns vertical cursor position 

Represenis the current date 
(MMI/DD/Y Y) 

Represenis the day of the week 
(a.g., Ға) 

EDIT Invokes tex! editor 

ERL Gels line number of error 

EAR Returns error-code number 

FiX Truncates real numbers 

HIMEM Returns high-memory address 

INP Inputs data from a рой 

INPUTSN) Inputs N characters from keyboard 

INPUTSIN,F) inputs string of length М from file 

numbered F 

INSTR Searches for a given string 

IPL Defines program (о run on powerup 

KEY Defines function key as string 

KEY LIST Lists current functions of function keys 

KEY ON/OFF/STOP — Enablas/disables lunclion-key interrupts 

LCOPY Copies screen to printer 

LINE INPUT Inputs string trom keyboard 

LPOS Returns Ihe current position of printer 
head 

Represenis the maximum number of 
open files 

Returns the maximum amount al НАМ 
available 

Enables/disables modem interrupt 

Closes [files and ralurns lo main menu 

Defines routine 10 handia RS-232C 
interrupt 

Defines rouline to handle tunction-key 
interrupt 

Defines rouline lo handle modem 
interrupt 
ON TIMES GOSUB Defines routine lo handie clock interrupt 
OPEN Opens file and sets logical file number 
OUT Outputs a byte lo processor рог 
POS Returns horizontal screen position 
POWER Sets automalic power-dawn period 

| POWER CONT Disables auto power-down leature 
POWER OFF Turns off machine 
PRESET Turns off pixel in display 
PSET Turns on pixel in display 
RESUME Resumes execullon alter error 
SCREEN Turns orolt function-key label line 
SOUND Generates a lone 
SOUND ON/OFF Enables/disables beep when carrier 
signal comes on telephone line 

Detines a string of spaces 

STRINGS Delines a repelitiva string of a given 

character 

TIMES Represenis the lime of day (HH:MM:SS) 

TIMES ONJOFF/STOP Enables/disables time interrupl 

УАЯРТН Returns memory address of a given 

variable 


COM ON/OFF/STOP 
CSAVEM 


GSRLIN 
DATES 


DAYS 


MAXFILES 
МАХААМ 

МОМ ON/OFF/STOP 
MENU 

ОМ COM GOSUB 
ON KEY GOSUB 


ON MDM GOSUB 


SPACES 


Table 1: Sorne selected commands found on the Model 1005 
version af Microsoft BASIC. 


letter, My average time on TEXT was about twice as long 
as it is when I use Magic Wand, the word processor on 
my 4-MHz, Z80-based office machine, with which | am 
quite familiar. Undoubtedly, some of this time difference 
is due to my inexperience with the portable unit; and 
some of it is due to the fact that TEXT is always in Insert 
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mode, and thus simple write-over corrections require 
twice as many keystrokes; but a large portion of the dif- 
ference is due to the slowness of the Model 100's LCD 
versus the 9600-bps display on my office machine. Sub- 
jectively, however, the Model 100 "seemed" faster than 
my office machine because it did not need extra time to 
load the text editor and the document file from the disk 
and later store the document on disk and reload CP/M 
(do a warm boot), 

This illustrates a nice feature of the Model 100. You 
don't have to wait for the disk drives or for the display 
tube to warm up. You can take the machine out of your 
desk drawer, turn it on, and be writing a memo in about 
2 seconds. 

Overall, 1 found TEXT to be a good product. It seems 
perfectly designed for the Model 100, almost like a hand 
in a glove. Even the novice user should be able to write a 
short letter on it in about an hour, and there aren't many 
word processors you can say that about, 


BASIC 

For the Model 100's BASIC interpreter, Radio Shack 
has again gone to its traditional source—Microsoft 
BASIC. Of course, a few commands are missing on the 
Model 100 version of MBASIC, but several more have 
been added to take advantage of the interrupt capabilities 
of the 8085 processor, and it is well integrated with the 
Model 300'$ other application programs. 

Table 1 describes some selected commands. Of par- 
ticular note are the interrupt-handling commands, which 
can work with the modem, the clock, the RS-232C port, 
and the function keys. For example, in a long program 
you can insert a routine to handle an interrupt from one 
of the function keys. Then, whenever that function key is 
pressed, control is automatically transferred to that 
routine. The program does not have to continually check 
the function keys to see if they have been pressed. 

As mentioned before, some commands such as 
WHILE. . .WEND are missing, but these can be replaced 
with combinations of other commands. 

As for performance, [ timed the BASIC interpreter 
with the Eratosthenes Sieve benchmark described in the 
January issue of BYTE on page 283. The Model 100 took 
2820 seconds for 10 iterations of the routine. Compare 
this with 2880 seconds for BASIC on the TRS-80 Model 
III, 2806 seconds for Applesoft BASIC on the Apple II, 
and 1950 seconds for BASIC on the IBM PC, 

Like the other application programs, the BASIC inter- 
preter is integrated with the text editor. The result is that 
you can edit your BASIC programs in two ways; either 
by using the соттоп line-oriented approach or by using 
TEXT. To use the latter method, you merely type TEXT 
while in BASIC and your program will be translated into 
ASCII and TEXT will be invoked. When you leave 
TEXT, your program will be translated back into its nor- 
mal tokenized form. Long programs can require a few 
seconds for these translations to occur, 

The Model 100's BASIC is also well integrated with the 
machine itself. Every hardware port and interface seems 


If you stick with timesharing after 
reading this ad, you havent 


read this ad. № 


Typically, financial planning т. 
оп а timesharing service runs $2,000 LATE нь 
a month and more. Month after COMINUS ELE LIPS SERE УШИ 


month after month. Е Ty), < 
cis телей Acc am RN. А 
$d „єн Ы 
" . . what if” alternatives. Analyze new business 
The incredibly cheap alternative. ventures and mergers. Plan real estate acquisition 


a-year-after-year expense. 


The Financial Planner™ from Ashton-Tate and development. And fine tune operations until 
can stop this cash drain once and for all. you reach the financial objectives you've set. 

You pay $700 — one time —for the Planner. It’s one of the most comprehensive business 
And handle your financial planning quickly, easily tools available on any computer. All for a frac- 
and completely on your microcomputer. tion of what you've been spending on timesharing 


Without having to share your time or your services to do the same things. 
money with anyone. 


For the ardent skeptics. 
A forecaster's dream come true. It may sound too good to be true, but you 


The Financial Planner has enough depth to can check out the Financial Planner with no 
solve the most complex business problems youcan financial risk. 
foresee, yet can be used almost intuitively. Run through a hands-on demo at your nearest 
The Planner automatically performs calcula- | computer or software store. Then take a package 
tions on individual items, rows, columns and entire home and use it for 30 days on your IBM PC or 
models. Understands conditional logic. Solves CP/M microcomputer. If it's not everything we 
simultaneous equations. Computes Present Value said it was, just return it and you'll get your 


and Internal Rate of Return. Reads and writes money back. 
dBASE II™ files. And much, much more. For the name of your nearest dealer, contact 
But you use abbreviated names, not mysteri- — Áshton-Tate at 10150 West Jefferson 


ous formulas. And you communicate with the Boulevard, Culver City, CA e 
computer in the English-like vocabulary of FPL'* — 90230. Or better yet, call (213) Financ lal 
(Financial Planning Language), so you can easily 204-5570 today. tw 
set up your budgeting and evaluation models. Time's a-wasting. аппег 
Editing and report-writing are an integral part 
of the package, and you can preview results on 
the screen, then produce presentation-quality ASHTON TATE it 
financial reports directly. 
And when you have your models and reports 
just right, you can automate them so even your 
President can run them. 
With the Planner, you produce P & L forecasts 
and financial consolidations in minutes. Explore CP/M is a trademark of Digital Research OAshton- Tate 1983 
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TE to be accessible fram BASIC. Overall, this version of 
Leader lo | BASIC is fairly comprehensive and pretty fast for a por- 


of the pul table machine. 


‚ Pack ONY Ө) TELCOM 
"т, In order to take advantage of the built-in modem, 
Ф Radio Shack has provided the Моде! 100 with a built-in 
8" е 95 communications program, and a fairly powerful one at 

that. 

4S T нний RING tn SMOLE DENSITY sita With this program, you can automatically dial a 
2 YEAR WARRAMIEE 2 YEAR WARRANTEE database and execute the required log-on procedures. 
Once online, you simply press a function key to upload 
any of your document files onto the database or 


SINGLE SIDE и” Ж та download a file onto your Model 100. Other function 
гей Жез | | keys let you "echo" your communications to a printer or 
ro . 8 change from the full-duplex mode to half-duplex. 
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In the event a database sends you more than eight lines 
of text at once, Radio Shack has even supplied a function 
key that lets you refer back to the previous eight lines, 

The upload routine includes a very important feature 
that, surprisingly, is frequently missing from com- 
munications software packages. When you upload a 
document, TELCOM will automatically format it to any 
line length that your database requires. This is important 
because some systems cannot handle lines that are longer 
than a certain length. 

The TELCOM program can even be used as an auto- 


о 9 © 
"ETT да 


eg e Minimum ardar 10 
e Packed 10 haves ef 10 інінің with steaves gud ірін 


(тиін Иронии — 100 ӛмесі 5% 
1.008 ініні 7%. 5.800 deduct 10% 


€ АН $5.00 par case G'A”, $7.00 per case 8° сои 01 100] 
For іннің ілі пәйің Continentia! USA, UPS. дені 


-—— 
——— == 


Q 

<. 

ч г------. 
i | 1 


— 


зо, Р 1 ? 
p ! ь 


—Á 


dialer for voice communication. 
I found TELCOM a bit harder to use than TEXT or 
BASIC, The auto-dial and auto-log-on routines use 


special notation, which is a little hard to remember. Of 
course, auto-log-on procedures tend to be difficult to en- 
е тоск да i _ | code on any system. Fortunately, Radio Shack will help 
& (5 Amp бұқа Beste ет 4 things by including auto-log-on procedures for bath 
о цина eee ӘН | | Compuserve and Dow Jones with its optional phone con- 
rma i nector. Once these procedures are properly encoded on 

М S clan ЕП the Model 100, data communications become easy. In 

T - fact, some Radio Shack executives have their log-on pro- 

lo ery cedures for Dow Jones set up so that all they have to do is 

алы мне TL ст " turn the machine on, press a few keys, and a few seconds 
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ADDRSS and SCHEDL 

Two simple programs are provided that can turn the 
Model 100 into an electronic address book and appoint- 
ment calendar. ADDRSS can be used to store names, 
phone numbers, and addresses in a special file called 
"ADRS.DO", which is also used by TELCOM. Once the 
data has been stored in this file, you can use a function 
key marked Find to locate, for example, all records con- 
taining the string “Bill” or "Fort Worth." Upper- 
case/lowercase distinctions are disregarded. 

SCHEDL works similarly to ADDRSS except that it 
uses dates and times rather than names and addresses, 1t 
stores this data in a file named "МОТЕЛХУ. Using the 
Find key, you can quickly locate all records you've 
entered for a given date or time or all appointments 
you've made with a certain person. 


We also ойы printer ribbons, prin{wheels, type elamants, 

equipment covers, power consoles, paper supplies, storage and 

| fling equipment, furriture and many other accessories for word 
(©) and data processing systems. Write for our Iree catalog. 


Orders Only 
800-854-1555 A E С 
^ 19.268-3537 DATA PRODUCTS 


(FORMERLY ABM) 
Modem Hotline (Anytimo) 


ITT TELEX 4992217 
619-268-4488 


8868 CLAIREMONT MESA BLVOD 
Exclusive Monthly Speciais SAN DIEGO, CALIFORNIA 92123 
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of owning a с 


Adding a printer to your computer makes 
sense. But deciding which printer to add can be 
tricky. Do you settle for a printer with limited 
functions and an inexpensive price tag or buy a 
more versatile printer that costs more than your 
computer? Neither choice makes sense. 

Here's a refreshing option — the new, compact 
STX-80 printer from Star Micronics. It's the under 
$200 printer that's whisper-quiet, prints 60 cps 
and is ready to run with most popular personal 
computers. 

The STX-80 has deluxe features you would 


Dorit let price 


Г] 
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expect in higher priced models. It prints a full 80 
columns of crisp, attractive characters with true 
descenders, foreign language characters and 
special symbols. It offers both finely detailed dot- 
addressable graphics and block graphics. 

And, of course, the STX-80 comes with Star 
Micronics' 180 day warranty (90 days on the 
print element). 

The STX-80 thermal printer from Star 
Micronics. It combines high performance with 
. avery low price. So now, there is nothing in 

, the way of owning a quality printer. 


| "Manufacturer s suggested retail price. 


SAIF 


Micronics-ine 
Computer Peripherals Division, 1120 Empire Central Place, 
Suite 216, Dallas, TX 75247 (214) 631-8560 
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Ihenew 
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ЅТХ80 printer 


5199. 


ADDRSS is pretty handy because it shares its data file 
with TELCOM. SCHEDL seems somewhat limited by 
contrast. It would have been nice if Radio Shack had in- 
corporated the clock/calendar into it, but I imagine ROM 
space must have gotten pretty scarce by the time 
SCHEDL was added. Again, you could probably write a 
simple BASIC program to do this. For example, it could 
check the clock/calendar, then check each record of the 
NOTE.DO file, and sound some type of alarm when the 
two coincide. Such a program could automatically tell 
you when you have an appointment and with whom. 


Possible Applications 

With all this hardware and software, the Model 100 is 
well suited for а ]агре number of applications. It should 
be a great taal for writers, programmers, businesspeople, 
and students. With the bar-code reader, it could even be 
used at the loca] supermarket. The Model 100 looks very 
flexible. It should be interesting to watch applications for 
it develop. 


Limitations 

As good as the Model 100 is, it does have certain 
limitations. 

One is the lack of convenient mass storage. There will 
be times when you wish you could quickly load and store 
large documents or programs. Looking at the external 
bus connector on the bottom of the machine, ] wouldn't 
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be surprised if Radio Shack already has a mass-storage 
device in the works. My guess is either а thin-line 
5%-inch floppy disk or a large disk-simulating CMOS 
RAM module, Of course, 3%4-inch floppies and bubble 
memory are also possibilities. 

Another limitation is the display. Although it is of a 
useful size, it could be a hindrance, for example, in 
spreadsheet programs. Again, looking at that bus con- 
nector, I've got a feeling some type of video display is on 
someone's drawing board. Also, as LCDs get larger and 
larger, I wonder if 16-line by 80-character displays are 
that far down the road. 

A small dot-matrix printer would be a useful accessory 
for the Model 100. Something on the order of the new 
briefcase-size typewriter from Brother would be handy. 

We're completely in the dark as to what that extra 
ROM socket might be used for. The best bet is a mini- 
spreadsheet program. But I wouldn't be surprised if some 
type of disk operating system were in the works, or even 
some games. [тп sure Radio Shack will think of 
something. 

Speaking of games, the bit-mapped graphics of the 
LCD and the interrupt capabilities of the machine might 
lend themselves nicely to possible game applications. 


Documentation 
The Model 100 comes with two manuals: a large 
200-page spiral-bound manual and a small pocket-size 


е General Ledger е Accounts Receivable 
е Payroll 
* inventory 


е Accounts Payable 
* Data Base 


A totally integrated accounting system 
featuring Departmental P & L, Budget Re- 
porting and P.O.S., Check Writing, Invoices 
and Statements. Job Costing and Client 
Billing also available. 
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DD DMA FLOPPY DISK CONTROLLER 


For the past five years, ZOBEX 
has brought you the most reliable 
S- 100 products available. 

In answer to the overwhelming 
demands of the rapidly growing 
market for microprocessors and 
their peripherals, we have 
enlarged our inventory. 
You can now get expansion 
products for your IBM PC from 
ZOBEX. Our 12 or 20 MByte Hard 
Disk Subsystem, 256K RAM, and 
Serial І/О boards reflect the same 
| excellent quality and efficiency 
which our S- 100 products 
demonstrate. Our confidence in 
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our designs and craftsmanship 
allow us to back up these products 
with warranties of six months 

up to one year. 

Today's technology has enabled 
microprocessors to attain the same 
level of speed and sophistication 
already achieved by the larger 
computers and ZOBEX has the 
experience to provide you with the 
most advanced micros and add-on 
products the industry has to offer. 
Top quality and low pricing make all 
ZOBEX products a valuable 
investment, so when you buy a 
ZOBEX expandable 8 or 16 bit 
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microcomputer, you are 
assured of getting the most | 
for your money. 


Call or write to: 
® 


7343—J Ronson Rd. 
san Diego, CA. 92111 


(619) 571—697 1 


“Бог DEC additional 
Concurrent CP/M Hard Disk 
version available for ІВМ PC 


CONCURMRENMT СРГЫ is à TRADEMARK OF DIGITAL RES. ін 
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40-page booklet. The first chapter of the large manual ex- 
plains how to get the system up and running in as short a 
time as possible. Later chapters describe each application 
program in great detail, Several appendixes contain 
various technical information. 

The packet manual is meant to be the one you take 
along on trips. It contains much the same information as 
in the first chapter, plus most of the technical information 
from the appendixes, in the large manual. I would have 
liked a reference card with all the application program 
commands on it, but most of these commands are fairly 
intuitive anyway. The pocket manual seems like a good 
compromise between a large, comprehensive manual and 
a short, incomplete reference card, 

The manuals are well written. A novice user should be 


The Best In Price, 
Selection and Delivery 


Professional Quality 
Call Now TOLL FREE | 


800-368-3404 
(In VA, Call Collect 703-237-8695) | 
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745 Std. (Becanditioned) -..Сай 
765 ВЫ M'my .. Call 


able to get the text editor working without too much 
trouble. BASIC and TELCOM may present some prob- 
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*tincludes M/Soh BASIC} 820 Package AO Package $1610 BAS pful, ough the section may not 

e Bj Өг | B?0KSh Package Call be as easy as that for TEXT, it does not seem to be any 
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DYNA ee Call | 840 RO Tracior Feed Pkg $1059 harder than the databases you will be connecting to. 


| HighSpesdLinsPrinters.. CALL 


PRENTICE STAR 300 Во. $ 124 


In addition to the ROM-based application programs, 


"E as оов | 9.5. Во Auto Diui 212A .$ 489 | Radio Shack also includes some useful BASIC programs 
7H5.., ,..$2009 ede STEMS E in its manual. For example, one of these will alphabetical- 
m eres ни" ly sort all the records in your ADRS.DO file. 
Bd, iret АН 
T QUME 
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ma $1390 | Data Trak 8. 5519 or 2 for 3999 The TRS-80 Model 100 is an amazing machine. In one 
15..,...... sor s. 81395 Рр fell swoop, Radio Shack seems to have bypassed the 
= i ‚Сай Wordstar (IBM ғ.с). s 27a күзе cottage” and brought us the “electronic shop- 
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n Г ФЕҸО | (AISI pee ee renses 4 
Sprint 9/55 LE/XMEM ° . $2004 | CIS Cobol М 1 "E face, the clock/calendar, the cassette interface, the bar- 
Sprint Шаа 31449 Forms il . so. 8 158 code-reader interface, the text editor, the BASIC inter- 
CENTRONICS-122 {Ру .. а ten os s E Lo Н k preter, the communications program, and the address- 
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256K RAM Bd 5 256 
Бутен DISPLAY) | „ | 256K ВАМ Ba.Full Parity $ 305 the tremendous amount of time you wauld have to spend 
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local Radio Shack store, and placed an $800 deposit in a 
very surprised salesperson's hands. 

Radio Shack could probably make money issuing just a 
mediocre portable computer. Instead, it produced an ex- 
ceptional machine, The designers of this machine—in- 
cluding Bill Walters of Radio Shack, Bill Gates of 
Microsaft, and several others at both companies—should 
be congratulated. And I have a feeling they will be—all 


Terminals Terrific, Inc., P.O. Box 216, Marrifield, VA 22116 
Phone: 800-368-3404 (м VA, Call Collect 703-237-8695) 
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the way to the bank. i 


Don't be caught on the outside 
looking in! 

XCOMP has ВМВ and 16МВ Hard 
Disk Subsystems available at 
incredible savings! Do what 
thousands of purchasers have done 
over the past 7 years with us... 
improve your computer's perfor- 
mance with a Hard Disk Subsystem 
from XCOMP at Corporate Prices! 


If you have ever even thought of pur- 
chasing a Hard Disk Subsystem for your 
companys computer in order to drastically 
improve its performance, then think 
XCOMP. Not only will you look like a hero, 
but take a look at the reasons why: 
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‘The savings in time alone will more than 
pay for your purchase within weeks! 
There is absolutely no maintenance 
required with XCOMPs Hard Disk Sub- 
system! eThe system can be used on many 
types of computers by simply changing 
adapters! (IBM, Apple, KAY-PRO, OSBORNE, 
NEC and others) «Youll continuously 
receive professional advice from XCOMP! 
You'll receive direct XCOMP service! 
Buy without risk, because you'll receive 
a full One Year Warranty! 


To find out more how you can become the 
company hero, call or write XCOMP for 
more information. Well answer all of your 
questions before you decide to buy! 


7566 Trade Street/San Diego, CA 92121 (619) 271-8730 


At XCOMP, well help you increase your 
company’s potential by keeping your nose 
into new business technology. 

This way, we also prevent-your boss 
from getting his nose bent out of shape. 


5 1 595. E 
(BMB Hard (нек Subsystem Quantity 2 $1895. Quantity 1) 
51 895. * 
(МВ Hard Disk Subsystem, Quantity 2 52195. Quantity 1) 


XCOMP 


{ VES! | want an XCOMP Fixed Hard Disk Subsystem, but | 


have а few questions first. Please call. ( 
Fixed Hard Disk Subsystems at $ 


) Please send 
each. (See price.) | have a 
Computer. 8MB 16MB. 


JPlease send COD. | will pav COD with Cashiers Check. 
JPlease charge my American Express Card. 


# 


Exp 


Company | 


State | Тіп 


L Calif. residents add 6% sales lax American Express Card customers call: 1-(619) 271-8730. 


- Phone 


YOU WILL NEVER AGAIN 
HAVE TO WASTE TIME 


WAITING FOR YOUR PRINTER. 


MICROBUFFER ALLOWS YOU 
TO PRINT AND PROCESS 
SIMULTANEOUSLY. 


Microbuffer will instantly increase 
your efficiency — and eliminate 
the frustration of waiting for your 
slowpoke printer. 

Now you can simply dump your 
printing data directly to Microbuffer 
and continue processing. 
Microbuffer accepts the data as 
fast as your computer can send. It 
stores the data in its own memory 
buffer, then takes control of your 
printer. 


THERE 15 A MICROBUFFER 
FOR ANY COMPUTER/PRINTER 
COMBINATION. 


Whatever your system, there is a 
specific Microbuffer designed to 
accommodate it. 


FOR APPLE ІІ COMPUTERS, 
Mircobuffer 11 features on-board 
firmware for text formatting and 
advanced graphics dump routines. 
Both serial and parallel versions 


have a power-efficient low- 
consumption design. Special 
functions include Basic listing 
formatter, self-test, buffer zap, and 
transparent and maintain modes. 
The 16K model is priced at $259 
and the 32K, at $299. 


FOR EPSON PRINTERS, Microbuffer/ E 


comes in two serial versions — 
8K or 16K (upgradable to 32K) — 
and two parallel versions — 16K 
or 32K (upgradable to 64K). The 
serial buffer supports both hard- 
ware handshaking and XON-XOFF 
software handshaking at baud 
rates up to 19,200. Both interfaces 


are compatible with standard Epson 
commands, including GRAFTRAX-80 


and GRAFTRAX-80+-. Prices range 
from $159 to $279. 


ALL OTHER COMPUTER/PRINTER 
COMBINATIONS are served by the 
stand-alone Microbuffer In-tine. 
The serial stand-alone will 
support different input and output 
baud rates and different hand- 
shake protocol. Both serial and 
parallel versions are available in a 
32K model at $299 or 64K for 
$349. Either can be user-upgraded 
to a total of 256K with 64K add-ons 
— just $179 each. 


SIMPLE TO INSTALL. 


Microbuffer |1 is slot-independent. 
It slips directly inside the Apple 1! 
in any slot except zero. 
Microbuffer/ E mounts easily 
inside the existing auxiliary siot 
directly inside the Epson printer. 
The stand-alone Microbuffer is 
installed in-line between virtually 
any computer and any printer. 


MICROBUFFER FROM 
PRACTICAL PERIPHERALS. 


So what are you waiting for? Write 
to us for more information or ask 
your dealer for a demonstration. 

When you see how much 
freedom Microbuffer wil! allow, 
you'll understand why it's so silly 
to be without one. 


PRACTICAL PERIPHERALS, INC.™ 
31245 LA BAYA DRIVE 
WESTLAKE VILLAGE, CA 91362 
(213) 991-8200 
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Product Description 


The Osborne Executive and Executive II 


Adam Osborne’s Improved Portable Computers 


Jerry Pournelle 
c/o BYTE Publications 
POB 372 
Hancock, NH 03449 


When the Osborne 1 burst on the scene there was plen- 
ty of speculation. Would it survive? Would people buy it 
despite the small screen and generally unaesthetic ap- 
pearance? 

It didn't take long for those questions to be answered. 
The Osborne 1 is now one of the top-selling personal 
computers and is identified with the idea of a "portable 
computer," Osborne Com- 
puter Corporation also 
pioneered the concept of 
including software worth 
more than the cost of the 
machine. 

Osborne's second and 
third computers have been 
the subject of even more 
speculation, but this time 
people at Osborne feel that 
they've done it right. The 
Osborne Executive features 
a larger, 7-inch screen with 
24 lines of 80 characters 
each, two thin double- 
density disk drives, 128K 
bytes of memory, both 
CP/M Plus and the UCSD 
p-System operating sys- 
tems, and all the previous- 
ly available software plus a new database management 
system, Personal Pearl. The Executive II has all of the 
above features and an 8088 coprocessor board with 128K 
bytes of its own memory, high-resolution monochrome 
graphics, both the MSDOS and CP/M-86 operating 
systems, and the ability to run IBM Personal Computer 
programs. If that isn't enough, there are still more op- 
tions. 
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Photo 1: The Osborne Executive with а 7-тсй amber screen, 
two half-height disk drives. and the input/output connectors 
across the bottom front of the computer. 


Adam Osborne and the Osborne 1 

I saw my first Osborne 1 computer when it was intro- 
duced at the West Coast Computer Faire two years ago. 
It's hard to remember just how radical an innovation the 
Osborne 1 was: a full Z80-based computer with the 
CP/M operating system, 64K bytes of memory, two 
5JA4-inch disk drives, a 5-inch screen with 24 lines of 52 
characters each, a detach- 
able keyboard, an RS- 
232C serial port and a 
parallel port, and plenty of 
software, all in one pack- 
age for $1795. The pro- 
grams given away with the 
machine were some of the 
microcomputer industry's 
best: Wordstar, the top- 
selling word-processing 
program; Supercalc, a 
Visicalc-like electronic 
spreadsheet; Microsoft 
BASIC, the standard 
BASIC; and CBASIC, a 
better business BASIC. 

It looked like a natu- 
ral—if Adam Osborne 
could produce the ma- 
chines, and if the public 
would buy them. 

Those issues weren't in doubt for long. The public had 
been waiting for an affordable, easy-to-use, business- 
quality computer. As the Osborne advertisements said, it 
was inevitable. The Osborne 1 soon had a major chunk 
of the market all to itself. 

There followed a number of product improvements. 
An external video monitor was optional, for those who 
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At a Glance 


Product Name 
The Osborne Executive 


Manufacturer 

Osborne Computer Corporation 
26538 Danti Court 

Hayward, CA 94545 


Price 
$2495 


Components 

Size: width 20% inches, depth ІЗ inches, height 9 inches 

Weight 28 pounds 

Electrica! needs: 120 ог 230 volts AC, 50 ог 60 Hz 

Processor: 4-MHz ZBOA 

Memory. 128K bytes of user RAM 

Display: 7-inch amber monitor, 24-line by BO-character memory- 
mapped screen, two sets of 12B characters; B- by TO-dot 
character grid; writable character font: | 2-bit display memory 
allows blinking, dim. underlined, reversed characters and/or 
alternate character set for each character 

Keyboard: 69 keys for text and data entry, 1 2-key numeric 
keypad. 10 programmable function keys, 4 cursor control keys, 
redefinable keyboard layout, automatic repeat on all keys, 
detachable keyboard with coiled cable 


didn't care for the tiny screen. A stylish redesigned case 
switched ugly-duckling brown for corporate blue and 
gray. Optional double-density disks offered 204K bytes 
instead of 102K bytes per disk, and the capability to read 
a wide variety of 5%-inch disk formats was featured. An 
60-column or 104-column screen format could be added. 
À modem and external battery pack were available. 
More software was bundled in; a copy of the popular 
database management program dBASE II was given 
away if you bought an Osborne 1 during the Christmas 
sales season, One particularly interesting accessory was 
the Start-Pack, a combination of flip charts, documents, 
and audio-cassette tapes that enable a rank beginner to 
turn on the Osborne 1 and learn to use it in hours. (] 
know that one works, because we tested it on my Boy 
Scout Computer Merit Badge class.) 

Even with the improvements, the increased competi- 
tion in the small computer field indicated that 
enhancements to the Osborne 1 wouldn’t be enough; a 
more powerful computer was needed. Osborne had two 
logical choices: keep the size constant and add 
capabilities, or keep the capabilities constant and make 
the machine smaller. 

Osborne chose the first route, and the Osborne Ex- 
ecutive is the result. 


The Executive 

The Executive shares the same case and colors as the 
newer Osborne 1. It weighs 28 pounds, making it more 
transportable than portable; that is, it's too heavy for 
most people to carry around with them wherever they 
go. The first noticeable difference from the Osborne 1 is 
the screen, which is 7 inches across and amber in color. 
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Disk Drives: rwo hall-heignt double-density 54-inch floppy-disk 
drives with 204K-byte storage capacity each, can read 
Osborne |, IBM PC, DEC VT-180, Xerox 821, UCSD p-Systerm, 
and Cromernco disk formats 

InpuvOutput: two RS-232C serial ports for a modem and a printer, 
one parallel port configurable for IEEE 488 or Centronics-sryle 
accessories 


Software Included 

CP/M Plus (Digital Research) and UCSD p-System run-time [Softech 
Microsystems) operating systems, W'ordstar (Microproj. Зирегсас 
(Sorcim), MBASIC interpreter [Microsoft], CBASIC semi-compller 
(Digital Research), and Personal Pear! [a database management 
program} 


Options 
300-bps direct-connect modem. battery pack 


Alternate Configuration 

Executive !! with the standard features above pius the folowing’ 
Coprocessor board with 4-MHz Intel 8088 microprocessor and 

| 28K bytes of RAM expandable to 256K bytes, 640- by 200-dor 
high-resatution monochrome graphics, MSDOS [Microsoft] and 
CP/M-B6 [Digital Research) operating systems. IBM Personal Corr 
puter compatibility, connector to extemal expansion bus 

Price: 53195 


The character set is excellent, and with the larger screen 
each 8- by 10-dot character cell is very readable. An ex- 
ternal video screen is provided for, but most users won't 
need one. 

The designers gave the display system a lot of thought. 
Each character on the 24 by 80 memory-mapped screen 
has 12 bits of display memory to select blinking, dim, 
underlining, reverse video, and/or the alternate character 
set for each 7-bit ASCII (American National Standard 
Code for Information Interchange) character. Also, the 
entire display can be reversed ta black on amber instead 
of amber on black. There are two sets of 128 characters, 
sa an alternate character set could easily be defined to be 
italic, boldface, or even graphics characters. This feature 
is called a “writable character Font" and has many visual 
possibilities. It's possible to have up to 256 different 
characters on the display, and you can define each 
character if you like. Default character sets are loaded 
from the disk into screen memory when the system is 
turned on or reset. 

The 128 characters in the first character set are the 
same as the Osborne 1's with its 31 simple graphics 
characters. The alternate character set with an additional 
128 characters will probably be TRS-80-style block 
graphics and possibly some Greek characters. A font- 
editor utility is supplied with the system to create your 
own characters. 

The flexible terminal emulation program allows the Ex- 
ecutive's keyboard and screen to imitate nearly any stan- 
dard terminal. Although the Executive uses the same 
screen and cursor control codes as the Televideo 912 ter- 
minal, it can be made to act like the 10 to 15 other ter- 
minals in this program's menu. 

The improved keyboard with its 69 keys and 12-key 


MultiMode Printer 
Offers Flexibility 


The “Beautiful” Font 


See us at 
Comdex W6240 


. . . At a Sensible Price 


"Flexibility" means instantaneous call up of any of this trend- 
setting machine's many features whether for word processing, 
data processing, graphics or forms generation. Using either of the 
two built in interfaces, an external keyboard or downloading 
from your computer, you can program the Qantex Model 7030 to 
do more. 


Compare the ‘‘Beauty” of our printed letters for the word process- 
ing fonts which include Cubic, Trend, Spokesman, Courier, Italics, 
script, OCR-A, APL, Scientific plus downloaded fonts from your 
computer. Draft copy modes include 8 resident fonts — U.S., 
U.K., German, French, Spanish, Swedish, Finnish, Norwegian and 
Danish. 


Other features include high resolution graphics — 144 x 144, 
single pass and double pass word processing, and 180 cps data 
processing modes and user defined formats. 

Operator initiated, the MultiMode printer provides a complete 
printed status report of operating parameters and diagnostics. 


For more information, or a demo, call us about the new Qantex 
Model 7030 MultiMode Printer. 


пог atlantic 
Qantex 


60 Plant Avenue, Hauppauge, NY 11788 
(516) 582-6060 (800) 645-5292 
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numeric keypad still doesn’t have keys for the entire set of 
ASCII characters, but as with the present Osborne 1, com- 
binations of keys will produce characters such as.the cur- 
ly braces ({}) and the tilde(~). However, the entire 
keyboard is software programmable to let you devise and 
install any keyboard layout you want. There are also 10 
user-programmable function keys (control through 
control-9) and four fixed-function keys (the cursor keys). 

The slim-line disk drives to the left of the video screen 
are another striking feature of the new Osborne Ex- 
ecutive. These half-height 5%-inch disk drives аге 
double-density but only single-sided. The company has 
been unable to find portable double-sided drives that 
meet its requirements of reliability and price. Storing 
information in the Osborne double-density format allows 
for 204K bytes on a disk. 

Meanwhile, the Executive reads a wide variety of disk 
formats including, naturally, single- and double-density 
disks from the Osborne 1, but also formats as diverse as 
the IBM Personal Computer, DEC VT-180, Xerox 821, 
UCSD p-System, and Cromemco mini-disk. 

The standard Executive uses а Z8OA microprocessor 
running at 4 MHz and comes with 128K bytes of RAM 
(random-access read/write memory) plus 10K bytes of 
internally-used memory for power-on diagnostics, ИО 
drivers, and a scratch-pad area. A Zilog SIO chip pro- 
vides two serial ports where the Osborne 1 had only one. 
The input/output is now sent to ports instead of being 
memory-mapped, The standard operating system will be 


CP/M Version 3.0, also known as CP/M Plus, but the 
UCSD p-System run-time operating system will be pro- 
vided as well. (The UCSD Pascal language is extra.) The 
additional memory beyond the 64K bytes addressable by 
the 280 microprocessor is managed by CP/M Plus to 
allow, for example, larger disk-buffer areas for 
significantly faster operation. A clock keeps track of the 
time and date, but only while the power is turned on, A 
small fan cools the computer. 

The connectors and controls on the front of the 
machine are the two RS-232C serial ports (typically for a 
modem and printer), a parallel port that can be con- 
figured for either IEEE-488 or Centronics-style use, video 
brightness and contrast, external video, the reset button, 
an RCA jack for composite video output (so you don't 
need an adapter), and the blue power switch. The grill on 
the right front hides the power supply. 

You won't see a battery-power connector on the front 
of the machine because Osborne plans to offer an op- 
tional battery pack with a 12-volt DC to 220-volt DC 
converter that the Executíve's power cord can plug direct- 
ly into. The connector for the converter plugs into the 
battery pack or your car's cigarette lighter. (Running the 
car while the computer is plugged in is not recommended 
due to voltage spikes.) Jumpers on the back of the Ex- 
ecutive allow overseas use of the machine with interna- 
tional voltages. 

Another available option is a small! 300-bps (bits per 
second) direct-connect modem that slides into the slot, 
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Now Our Family Tree Is Complete 


HD/CTC (Left) A hard disk and 
cartridge tape controller combined 
together on one board! A Z-80 CPU 
(4 or 6 MHz); 16K ROM, and up to 8K 
RAM provide intelligence required to 

=a] relieve disk ИО burden from host 
330 system CPU. Round out your 
multiprocessing system with an 
integrated mass storage/backup 
controller. 


TELETEK 


9767F Business Park Drive 
Sacramento, CA 95827 
(916) 361-1777 

Telex #4991834 

Answer back-Teletek 


SBC-1 (Above) A multiprocessing 
slave board computer with Z-80 CPU 
(4 or 6 MHz), 2 serial ports, 2 parallel 
ports, and up to 128K RAM. Provides 
unique 2K FIFO buffering for system 
block data transfers. When used with 
TurboDOS or MDZ/OS the results are 
phenomenal! 


Systemaster® (Right) The ultimate one 
board computer; use it as a complete 
single-user system or as the "master" 
ina multi-processing network 
environment. Complete with Z- 80A 
CPU, 2 serial and 2 parallel ports, 
floppy controller, DMA, real 
time clock, and Teletek's 
advanced CP/M BIOS. Also 
supports MP/M-ll, MDZ/OS, 

and TurboDOS. 


Your Single Source Family of S-100 Products. 
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normally used for storing disks, below the disk drives. A 
short cable leads to the DB-25 connector directly below 
(labeled "Modem"). The power for the modem comes 
from one of the connector's pins. The modem option is 
intended to help make the Executive a full computer, 
capable of communications and nearly any job a micro- 
computer can do. 

The software package with the Executive includes the 
standard items Osborne offers (Wordstar, Supercalc, 
MBASIC, and CBASIC), the two operating systems 
(CP/M Plus and UCSD p-System), and some other 
goodies like Personal Pearl, a database management 
package. 

Osborne is focusing on office productivity tools and 
will be offering three synchronous communicatións 
packages to make communications with the company 
mainframe or minicomputer easier. The first package is 
for IBM 3270 terminal emulation; the second has IBM 
3780, 2780, and 3741 protocols; the third is for the X.25 
protocol. Site licenses for each package will cost about 
$1000 but will allow you to use the programs on a num- 
ber of Executives at one location. 


The Executive Il 

Interestingly, the designers made provisions for the Ex- 
ecutive to become an IBM Personal Computer work- 
alike. The Executive [I is an upgraded Executive with a 
piggyback coprocessor board inside that contains a 16-bit 
Intel 8088 microprocessor and 128K bytes of memory for 
its use and provides 640- by 200-dot monochrome 
graphics, With this board, the machine should be able to 
run most IBM PC applications programs. 

The MSDOS and CP/M-86 operating systems come 
with the Executive II, so IBM compatibility is assured at 
the operating-system, disk-format, and monochrome- 
graphics levels. As long as programs for the IBM PC 
don't use special knowledge of the IBM hardware, they 
should run fine on the Executive II. However, the Ex- 


ecutive II does not copy the IBM PC input/output struc- 
ture exactly. 

The IBM Personal Computer disk format is directly 
supported by MSDOS on the Executive II, so you can just 
slip in a disk for the PC and run the programs or read the 
data. Osborne does not offer any 16-bit programs for the 
Executive Il other than the operating systems. You can 
buy programs in the IBM PC disk format from existing 
software distributors and computer stores. 

One incompatibility in the system is that you can't 
share memory between the different processors; they 
each have their own 128K bytes of RAM. However, the 
Z80 does handle input/output when the 8088 is in con- 
trol. 

You can expand the memory for the 8088 up to 256K 
bytes simply by filling the rest of the sockets on the 
coprocessor board with 64K-bit RAM chips. For real 
memory expandability, just wait until 256K-bit RAM 
chips become economical. The coprocessor board has a 
jumper for operation with these chips to give you 1 
megabyte of memory in your portable Executive II, If 
you want color or other IBM accessories, the coprocessor 
board has a connector For an IBM-compatible expansion 
bus like the Tecmar PC-Mate. 

"When we announce the Executive," Adam Osborne 
says, “мей have several thousand in distributors’ 
warehouses. Customers will be able to buy our machines 
as soon as they've heard about them." You will have to 
wait a month after the Executive's introduction for the 
Executive II to be available. A few months later, you will 
be able to upgrade an Executive into the Executive П 
when production settles down. Also, the price on the 
upgrade has not been set. 

] didn't get to play with the machines very long, but I 
liked everything I saw, At $2495 and $3195, the Osborne 
Executive and Executive II are going to be major con- 
tenders in the microcomputer market, and not just 
among the portables, either. 8 
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NEVADA 


was $199.95 now only $29.95. 
When we introduced Nevada COBOL in 1979, it was loaded with 
innovations. Today's Edition 2 is even better! 
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О You can distribute your object programs royalty FREE! 


О You get a diskette, 153-раде manual with lots of examples and 16 
complete COBOL source code programs. 


Also available: COBOL Application Packages, Book 1 $9.95 


NEVADA 


FORTRAN 


was $199.95 now only $29.95. 
O Based on ANSI-66 standards with some 1977 level features. 
D IF..THEN..ELSE constructs. 
С A very nica TRACE style debugging. 
LJ 150 English language error messages. 
LJ You get a diskette, 174 pages of Documentation and five sample 
programs. Requires 4BK RAM. 
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@ To make our soltware available to avan more micro users, we've slashed our prices 

D Whal's more, we're offering a money back guarantee. H lor any reason you're not 
completely satislied, just return the package—in good condition with the sealed 

№ diskette unopened—within 30 days and we'll relund your money completely. 


W This is a limited lime otfer, so order yours today! 


Shipping/handiing fees. Add $4.00 lor lirsi package and $2.00 each additional 
0 package. OVERSEAS Add $15.00 for first package and $5 00 each additional pack- 
§ age. Checks must be in U.S. lunds and drawn on a U.S. bank! 


B Trademarks: CP/M, Digital Research; TAS-80, Tandy Согр.; TeleVideo, TeleVidec 


Systems, Inc.; Apple ІІ, Apple Computer inc.; Osborna 1, Osborna Computer Corp.; 
Xerox 820, Xerox Corp.; Kaypro, Non-Linear Sys., Healh/Zenith, Heath Co.; IBM, 
International Business Machine, Corp. © 1883 Ellis Computing 
MAIL TODAY! То: Ellis Computing 
3917 Noriega St. 
San Francisco, CA 94122 
(415) 753-0186 


ELLIS COMPUTING 
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NEVADA 


was $149.95 now only $29.95. 
О Perfect for industrial training, office training, drill and testing, 
virtually all programmed instruction, word puzzle games, and data 
entry facilitated by prompts. 
С] John Starkweather, Ph.D., the inventor of the PILOT language, 
has added many new features to Nevada PILOT. There are com- 
mands to drive optional equipment such as Video Tape Recorders. 
There's a built-in full-screen text editor, and much more. 
(J Meets all PILOT-73 standards for full compatibility with older 
versions. 
C] You get a diskette, 114-page manual and ten useful sample 
programs. 
{ See Review in Microcomputing, January 1983, page 158. 


NEVADA 


EDIT 


was $119.95 now only $29.95. 
O High quality text editing for micros! 
Г] А character-oriented full-screen video display text editor designed 
specifically to create COBOL, BASIC and FORTRAN programs. 
[1 Completely custamizable tab stops, default file type, keyboard 
сопігсі key layout and CRT by menu selection. 
O The diskette comes with an easy to read manual. 


The CP/M-80 Operating Systems and 32K RAM are required. 


Indicate diskette format: 
B" C) SSSD (Standard IBM 3740 format) 


5%" O Apple CP/M П Osborne 
Г] North Star DD П Narth Star SD 
ГІ TAS-80 Mod | {4200 hex) С TRS-80 Mod l/Mapper 
О Heath, Hard Sector [3 Heath, Soft Sector 
О Micropolis Mod 1] CI Superbrain DD DOS З.Х 
(512 byte sectors) 
C Xerox 820 (Kaypro) О TeleVideo 


Indicate software packages: OCOBOL ОРОТ 
O FORTRAN O EDIT 


Send my order for packages @ $29.95 each Total 
COBOL Applications Package @ $9.95 each Total 
O Check enclosed In CA add sales tax ы 
Shipping/handling ____ 
O MasterCard O VISA TOTAL... |. 
й __ LLL. Exp. Date 
Signature 
Ship to: 
Name 
Street A 
City/SUZip 
Country 
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Ciarcia's Circuit Cellar 


Build an RS-232C 


Code-Activated Switch 


This device will let you switch between several peripherals 
connected to one serial port. 


Do you ever find yourself probing 
through a mass of tangled cables 
behind your computer? If your com- 
puter is like mine, you probably have 
only one serial port, to which you 
have to connect both a printer and 
modem. Of course, whenever you 
want to use a different peripheral, 
you have to unplug one and plug in 
the other. 

The variety of peripheral devices 
necessary to gain full use of a per- 
sonal computer can create a connec- 
tion jam at the serial port. Many 
small computer systems have two 
МО (input/output) ports intended to 
support a printer and modem. Usual- 
ly the port intended for connection to 
the printer is a parallel port (although 
many printers require a serial port), 
while a serial port (perhaps called a 
“communications port”) is provided 
for connection to a modem. For the 
typical user, this may be adequate. 


Copyright © 1983 Steven A. Ciarcia. 
All rights reserved. 


28 is a trademark of Zilog Inc. 
Special thanks to Bill Curlew for his 
ZB-programming expertise. 


Steve Ciarcia 
POB 582 
Glastonbury, CT 06033 


Some of us, however, aren't typical 
users; we have more than one printer 
and one modem attached to our com- 
puter, or our printer uses a serial in- 
terface, not a parallel one. I have 
three serial printers and two modems, 
all of which I must connect to my 
workhorse computer system through 
a single RS-232C serial port. (It's not 
that my computer is a small con- 
figuration: it has eight parallel ports 
in addition to the one serial port. It's 
just that every new peripheral device 
I buy seems to be serially interfaced, 
and I can't fit any more serial ports 
inside the already crowded enclosure. 

Recently, while juggling three 
cables and leaning over the computer, 
I began to wish for an easier way to 
switch between devices. I wondered if 
I could just put together a little box 
containing a multiple-pole rotary 
switch wired to a few DB-25 connec- 
tors as a workable compromise. But 
then I thought of a possible better 
solution as I remembered something I 
had seen in a catalog of data- 
communication products: a device 
called a code-activated switch. 


Functional Analysis 

The function we need here is the 
ability to multiplex—switch between 
as needed —several periphera] devices 


connected to a single [/O channel, A 
communications multiplexer per- 
forms this function. In essence, this 
device forms a bridge in the com- 
munication link between the master 
device (usually the host computer's 
I/O port) and one of several slave 
devices; transfer of data can proceed 
in either direction over this bridge. 
The physical linking of the input and 
output can be accomplished either 
mechanically or electronically. 


Two Approaches to Switching 

The simplest possible device for the 
purpose is a four-position mechanical 
switch box. Available commercially 
for about $150, a DB-25 switch box 
allows you to select one of four 
peripherals for output by turning a 
four-position multipole rotary switch. 
This manually activated switch is most 
frequently used where the peripherals, 
computer, and operator are in close 
proximity. lts major advantage is its 
relative low cost. 

Unfortunately, mechanical switches 
are subject to deterioration from the 
elements and, of course, require a 
human operator to function. Harsh 
environments call for fully electronic 
switches, In situations where the 
communicating devices are at great 
distances from the computer, some 
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form of remote-controlled switch 
must be used. An ordinary electrical 
relay can provide remote control, but 
the greatest flexibility and reliability 
are obtained from a fully electronic, 
software-controlled, code-activated 
peripheral-device switch. Let’s look at 
some of the possibilities, 
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Electronic Switches 

Figure la is a simple block diagram 
of a four-channel electronic RS-232C 
multiplexer switch. The master input 
on the left side is intended to be con- 
nected to a computer's I/O port and 
the four channels on the right side are 
| intended to be connected to four 
Lucan B peripheral devices. (In the following 
ibo dd discussion, the assumption will be 
Anna Ө ә eH that data is being transmitted by the 


po e master device to one of the slave 
devices, although data can also move 
in the other direction.) 

Оп the left side of the electronic 
multiplexer, the input serial data 
from the master device (the com- 
puter) is converted from К5-232С 
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Photo 1: Prototype of the Micromux four-channel code-activated switch, built 
around a Zilog 28 single-chip microcomputer, 


ENABLE i 
(1a) 3-STATE ud TO 1/0 
BUFFER ' -232С > CHANNEL 1 
CONVERTER OUTPUT 
ENABLE 2 
T TTL TO 1/0 
SURFER Pt 95-2322 ep» CHANNEL 2 
CONVERTER OUTPUT 
ENABLE 3 йі 
т TTL TO 1/0 
-ы ЗЕ а-а) 85-2322 4—4 CHANNEL 3 
CONVERTER OUTPUT 
ENABLE 4 . 
— Н5-232С т 3-STATE TTL TO t40 
cia. * P ТО TTL : zx P BUFFER M »|RS-232C | > CHANNEL 4 
INPUT CONVERTER CONVERTER OUTPUT 


Figure 1а: Block diagram of a four-channel peripheral switch for RS-232C serial communication, which may be controlled via wired 
remote activation or code activation. 
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voltage levels (+15 V) to TTL 
(transistor-transistor logic) voltage 
levels (0 to +5 V) and directed to the 
inputs of four three-state signal buf- 
fers (also known ав three-state 
switches) wired in parallel. 

Each three-state signal buffer has 
an active-low enable input. An input 
voltage of 0 V on this enable input 
line allows a signal to pass through 
the buffer. When any one of the four 
buffers is enabled, the master device's 
input signal is allowed to pass 
through it. This signal is then recon- 
verted to RS-232C levels and sent on 
to the peripheral. Changing the 
active-low enable signal from the first 
three-state signal buffer to another 
diverts the output to а different 
peripheral device, (In this particular 
configuration, only one of the four 
buffers should be activated at one 
time. Other setups could allow out- 
put to be sent to two, three, or all 
four of the output buffers.) 

The method by which the enable 
lines of the three-state signal buffers 
are activated determines the complex- 
ity of the electronic switch. Two par- 
ticularly important types of control 
methods are used by devices called 
remote-activated switches and code- 
activated switches. 

Both remote- and code-activated 
switches are designed for hands-off 
operation. The difference between 
them is this: selection of an output 
channel is done in the former by 
decoding separately conveyed logic- 
signal inputs and in the latter by 
decoding signals conveyed as part of 
the data being transmitted through 
the multiplexer switch. 

In the case of the remote-activated 
switch, wires for the remote-control 
signals must be provided in addition 
to the serial data connection. Further- 
more, if the switch is located some 
distance from the computer, it may 
be necessary to add line drivers and 
receivers to these control lines. In the 
example contro] circuit shown in 
figure lb, only three wires (plus 
ground) and а single іуре-741,5155 in- 
tegrated circuit (a two- to four-line 
demultiplexer) are required to pro- 
vide the enable signals to the four 
buffers. Two of the wires select one of 
the four contro! outputs; the third 
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REMOTE-ACTIVATED SWITCH 
*5V 


| o> EWABLE 1 


| > ENABLE 2 


| > ENABLE 3 


| ENABLE 4 


Figure Ib: Functional diagram of a 7415155 two- іс four-line demultiplexer as it would 
be corinected in a peripheral switch using wired remote activation. 


wire serves as a switch-enable line, 
selecting output from one buffer or 
none. 

In principle, remote-activated 
switches are not much more com- 
plicated than their mechanical 
equivalents. They are generally cost- 
effective where high speed is essential 
or where there are tens of channels 
with various selection configurations. 
On the negative side, remote- 
activated switches require hardware 
and software control interfacing and 
are not easily adapted to different 
computers, 


The Code-Activated Switch 

The code-activated switch uses a 
microprocessor to analyze the charac- 
ters in the data flowing through the 
switch. When a particular character 
or series of characters is received, the 
microprocessor turns output channels 
on or off. The only connection be- 
tween the host computer and the 
multiplexer is the master input serial 
line. 

Code-activated switches are avail- 
able with various levels of complexi- 
ty. The simplest ones merely switch 
channels upon recognizing a certain 
code sequence. More sophisticated 
units can accept incoming data at one 
data rate, collect it in a memory buf- 
fer, and send it to an output channel 
at another data rate. The most 
sophisticated units function more as 
message switchers and data con- 
centrators than multiplexers, allow- 


ing party-line conversations and 
pricrity-interrupted communications. 
Rather than confuse the issue by ex- 
plaining all the various hardware 
categories, I've chosen as this month's 
project an “intelligent” (at least 
microprocessor-controlled) but rather 
simple code-activated switch that I call 
the Micromux. I hope you'll take the 
opportunity to build it and experiment 
with it. While useful as a printer or 
modem switch, this code-activated 
switch may perhaps find more de- 
manding applications such as message 
channeling and data acquisition. 


Build the Micromux 

The intelligence of the Micromux, 
which is used to decode characters 
from the serial data, could have been 
provided by virtually any micropro- 
cessor. The only requirement is that 
the system contain a program-storage 
area and both a parallel and serial I/O 
port (the Former to send enable signals 
to the three-state signal buffers, the 
latter to read and transmit serial data). 
While I could have chosen a general- 
purpose microprocessor such as the 
6502 ог 280 and then used PIO 
(parallel input/output) and SIO (serial 
input/output) adapters, I chose to use 
the 78671 variant of the Zilog 28 
single-chip microcomputer to reduce 
the complexity of the project. The 
28671 was the basis for my Z8-BASIC 
Microcomputer project (see reference 
1) and the new Z8-BASIC System- 
Controller board available from The 
Micromint. The connections needed 
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(1c) 


CODE-ACTIVATED SWITCH 


MASTER ENABLE 1 
170 28571 ENABLE 2 
SERIAL MICROCOMPUTER ENABLE 3 
маит ENABLE 4 


PRDGRAM EPROM 


BATA-RATE 
SELECTION 
SWITCHES. 


Figure 1e: Functional diagram of a 28671 microcomputer chip (variant of a Zilog ZB) as 
it would be used to control a four-channel code-activated peripheral switch. 


by the 28671 to control the four- 
channel switch are shown in figure 1c. 

Much of the hardware and many of 
the software subroutines required for 
the task are built into the 28671 
already. This Zilog product contains 
256 bytes of RAM (random-access 
read/write memory), a serial port, 
two counter/timers, two parallel 
ports, and a 2K-byte tiny-BASIC 
(BASIC/Debug) interpreter within a 
single integrated-circuit package. 
Combined with a type-2716 EPROM 
(erasable programmable read-only 
memory) and a data-rate-selection 
switch, the five-chip ZB8-BASIC 
Microcomputer system can be easily 
programmed to monitor RS-232C 
serial communications and switch 
channels on cue, The control pro- 
gram can be written in either BASIC 
or assembled machine language, as 
you will see. 

Figure 2 on page 53 is the schematic 
diagram of the Micromux. ІСІ is the 
Z8671. Its serial input line (SI) is tied 
directly to the data input of the 
master input channel (RD). Four of 
the Z8671's port-2 output lines serve 
as the enable inputs to the three-state 
signal buffers. The program that con- 
trols the computer and analyzes the 
data transmissions has been written 
into the 2716 EPROM, ІС2, IC3 is ап 
8-bit latch which holds the 8 low- 
order address bits (from the 2785 
multiplexed outputs) during memory 
and I/O operations. ICS is configured 
as a memory-mapped address de- 
coder that enables 1C4 when any 
address over hexadecimal C000 is ac- 
cessed, 

The data rate is selected by the 
switch settings on the input of 1С4, 
When the system is powered up, these 
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data-rate switches are read (as mem- 
ory location hexadecimal FFFE) and 
used to set a counter/timer that 
divides the signal from the 7.3728- 
MHz crystal. The data rates that may 
be thus selected include 110, 150, 300, 
1200, 2400, 4800, and 9600 bps (bits 
per second). 

The integrated circuits IC6 through 
IC9 аге type-74LS244 three-state 
signal buffers. Nothing flows through 
them unless their active-low enable 
lines, pins 1 and 19, are at logic 0. 
IC18 is a type-7407 buffer/driver, 
which lights one of four LEDs (light- 
emitting diodes) to show the enabled 
channel. 

RS-232C drivers and receivers are 
provided, appearing in the schematic 
as 1С10 through ІСІ?. I chose to use 
only the six most frequently used RS- 
232C communication signals in this 
circuit. If you need additional signals, 
then you'll have to include more 
three-state signal buffers and driver/ 
receivers, Conversely, if you need 
only Received Data and Transmitted 
Data (pins 2 and 3), then you'll need 
fewer chips in your code-activated 
switch. (Six signals—Received Data, 
Transmitted Data, Clear to Send, 
Ready to Send, Data Set Ready, and 
Data Terminal Ready —were as many 
as 1 was willing to wire by hand.) 


Programming the Micromux 

The Z8671 can be programmed in 
either tiny BASIC or assembly lan- 
guage. The primary difference is 
speed. With the Z8671 set to receive 
data at 9600 bps, only a machine-lan- 
guage program would execute fast 
enough to digest the data and make 
control decisions at that rate. But for 
slower data rates where there is more 


45V GND —12V +12V 
1 


24 
20 
16 
14 
20 
14 


14 


Table 1; Power connections for the in- 
tegrated circuits of figure 2. 


time for the processor to react, using 
BASIC makes the programming task 
easier. 

For a multiplexer to switch quickly 
between four different output chan- 
nels, four distinct character codes are 
required. These codes can be single 
ASCII (American National Standard 
Code for Information Interchange) 
characters such as the letters A, B, C, 
and D or sequences of characters such 
as "$%&1", "$96 &2", "S96 &3", and 
"$96 &4". However, because the code- 
activated switch relies upon the data 
stream to contain its control codes, it’s 
important that the channel-activation 
codes be different from any character 
sequences appearing jn the data 
transmissions, or false channel selec- 
tion may occur. Obviously, we would 
not choose the letter À as a practical 
selection code in most applications, so 
we choose some multicharacter se- 
quence that would be unlikely to ap- 
pear. For instance, you would prob- 
ably never need to print the sequence 
"$95 &1", and it could be used to 
designate a switch to a printer con- 
nected to output channel 1. Similarly, 
"$495 ЖА” would enable channel 4. 

Because the sequence-recognition 
time is dependent on the code length, 
an alternative is to use single non- 
printing characters such as Control-A 
or Control-D. A single-character 
switch-control code is recognized 
faster than a three- or four-character 
code. When using a machine-lan- 
guage program running at 8 MHz the 
difference is hardly significant, but in 
BASIC the difference could be con- 
siderable. 


Micromux Control in BASIC 
At this point, let's look at how the 
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Figure 2: Schematic diagram of the Micromux prototype four-channel code-activated most used RS-232C signals are wired here; the addition of more buffer chips would 
switch. This design uses а 78671 as a controller to monitor codes embedded in the allow switching of more RS-232C signals. Power connections are shown in table I on 


transmitted data and activate the appropriate signal buffer for the channel. Only the six page 52. 


Micromux might function with the 
28671 programmed in BASIC. 

First, assuming that the switch is to 
be used only with printers and 
modems that use printable ASCII 
characters and commonly used con- 
trol codes (Return, Backspace, 
Delete, etc.), І chose the four non- 
printing characters Control-A, 
Control-B, Control-C, and Control- 
D to select the four output channels. 
For example, when the program sees 
a Control-C, it activates the enable 
line to the three-state signal buffer For 


START 


READ SERIAL 
INPUT BYTE 


15 

INPUT BYTE 

НЕХ VALUE <04 
P 


CLEAR ALL SERIAL 
OUTPUT CHANNELS 


INITIALIZE 
PORT 2 | 


SET CHANNEL 
4 OUTPUT 
18 
VALUE + 02 


channel 3, 

Figure 3 is a Flowchart of a control 
program written for the Z8-BASIC/ 
Debug interpreter that obeys this con- 
vention, The program is seven lines 
long, as follows: 


10 @246=0: @2=255 

20 X= @240 : IF X>4 THEN 20 

30 IF X21 THEN 22254 : GOTO 20 
40 IF X22 THEN 2-253 : GOTO 20 
50 IF Х=3 THEN @2=251 : GOTO 20 
60 IF X x4 THEN @2=247 : GOTO 20 
70 GOTO 10 


SET CHANNEL 
1 OUTPUT 


Е | 
SET CHANNEL 
3 QuTPLT 


SET CHANNEL 
4 OUTPUT 


NO 


Figure 3: Flowchart of a Z8-BASIC/Debug program to control the four-channel code- 


activated switch at low data rates. 
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Line 10 configures port 2 for output 
and sets all enable lines to a logic 1 
(not activated). Line 20 examines the 
serial input register of the 28 and 
checks to see if its value is greater 
than 4, The only ASCII characters 
with values of 4 or less are the select 
codes mentioned above plus Con- 
trol-@. Lines 30 through 60 set the 
output of the 285 port 2 according to 
the control convention or, if a 
Control-@ is read, to disable al] out- 
put channels. If the character coming 
in over the serial input line is not one 
of these control characters (that is, if 
its value is greater than 4), the char- 
acter is sent on to the current output 
channel (if any), and the port is read 
again. 

Because the read-and-analyze rou- 
tine is a single program line which 
returns to itself, it operates fairly fast. 
The ZB can be set for any of the 7 
common data rates between 110 and 
9600 bps. If the multiplexer channel is 
set before the transmission starts, or 
if the control code is the very last 
character in a particular message, 
then the data rate is irrelevant to the 
proper functioning of the program. It 
is only when the control code is 
embedded in a significant character 
stream that speed of execution is a 
consideration, 

Regardless of the data rate, about 
40 ms (milliseconds) are required to 
analyze a serial character using this 
program. As long as a delay of 40 ms 
is allotted after any of the 5 control 
codes is sent, the code-activated 
switch will respond properly. An- 
other possibility is to put several of 
the same control codes in series so 
that the program will catch at least 
one of them. 


Machine-Language Control 

For the hasty folk who like to send 
and switch data at 9600 bps, we have 
to use a machine-language program. 
A flowchart of such a program is 
shown in figure 4 on page 55. The in- 
creased processing speed using ma- 
chine language allows us to use more 
characters in the switch-control code 
sequence and lessens the likelihood of 
confusion with data passing through 
the switch. 


START 


INITIALIZE PORT 2, 
CLEAR FLAG, 


INITIALIZE 28 
SERIAL PORT 


READ SERIAL 
INPUT BYTE 


DOES 
INPUT BYTE 
"FIRST COMMAND 

BYTE 


I$ FLAG=0 
Р 
YES 


SET РАВ» ] 


SET ҒАС: 2 


OOES 

INPUT BYTE = 

SECOND COMMAND 
BYTE 


IS FLAG»1 
3 
YES 


YES 


STRIP UPPER 
NYBBLE OF 
INPUT BYTE, 
REMAINDER » 
COUNT 


CLEAR 
REGISTER 12 
GET CARRY 

FLAG 


ROTATE CARRY 
INTO WORK 
REGISTER 


RESET FLAG 
S COUNT»*COUNT -1 


1S 
“om «0 


YES 
COMPLEMENT WORK 
REGISTER 12 


Figure 4: Flowchart of a Z8 machine-language program that can control the code-activated switch at data rates up to 9600 bps. 
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The final program, shown as as- 
sembly code in listing 1, uses many 
subroutines already available in the 
286715 ROM and requires only 88 
bytes. It is designed to use a two- 
character control-sequence-recogni- 
tion code, followed by a channel 
| number. (1 decided not to use un- 
CERTIFIED ERRORFREE — | ЕМС 
| | | | ple, but any ASCII characters can be 

ana ee вене д used.) The complete sequence is 

ЕЕ "( Ix", where x is a value from 1 to 4. 

The code sequence “( ІЗ”, for exam- 

ple, would direct the output of the 

Micromux to channel 3, while the se- 

quence “@ 11" would send the output 

to channel 1. One handy feature of 

| the read-and-analyze routine is that 

| only the 4 low-order bits of the third 

character in the sequence are used. 

This allows us to use one of the 

Control-A, -B, -C, or -D output- 

selection characters (as used in the 

SENTINEL BASIC program) as the third char- 

TTT]. аса ы | acter іл the sequence in place of the 
ШНОКЖЕТТЕО Ы | 

а аа | -— Because the program of listing 1 

runs entirely in machine language, 

channel changes may occur at any 

point in the transmission, at any of 

the available transmission speeds. If 

you plan on using this program with 


Guaranteed | 


when properly | a printer attached to one of the out- 
used to | put channels, you may want to 
: Read, Write | change the “@I” part of the sequence 
Error-Free as long | to two nonprinting characters. Sim- 
! as you ply substitute two ASCII codes of 
Sahoo! Computer Products, Division of Packaging Industries С own them. your choice in the program, 


QUALITY Ф 4 In Conclusion 


The primary purpose of this article 


YOU MAY NEVER NEED. —— ee ae 


build and use. However, if you are an 


B ut it costs ПО mor e | industrious programmer with a lot of 


experience, you might want to add 
performance. In addition, a some additional features, such as 


superior, high quality lubricant í А ; 
assuring extra long life and a storing input in a memory buffer, 


quality control program which trapping control-code sequences 
Includes certifying every (which would filter the switching 


Sentinel Diskette are reasons a 
"prre" codes out of the data flowing to the 


most exacting guarantee. output channels), and party-line com- 


For Unsurpassed information munication (where data is sent to 
security, choose Sentinel 


The expert technicians who 
produce and monitor the 
quality of our diskettes have 
developed new state-of-the-art 
technology using equipment 
we design and bulld ourselves, 
unllke any other diskette 
maker. That's why our burn- 
ishing method uses a unique, 
dual-sided technique which 


provides an advanced degree brand, and ask your dealer more than one output channel). Of 
of surface smoothness, the about the new 2-РАСК in a course, all of these additions would 
| 2 | м 4 
key to consistent high quality SENTIN EL resealable storage case. have involved more complex hard- 
The Professional's Diskette — Ideal for Personal Use. ware and software. 


In my own case, the Micromux 


Sentinel Computer Products, Division of Packaging Industries Group, Inc., 
Hyannis, MA 02601 Tel: 617-775-5220 «e Circle 411 on inquiry card. 


QUADRAM INAUGURATES THE 


Use Apple software in your IBM 
PC and XT 

Who said you can't mix Apples and 
IBMs? innovation by Quadram makes 
it possible with Quadlink". A simu- 
lated Apple computer on a revolu- 
tionary new enhancement board. With 
Quadlink use Apple software in ІВМ 
Personal Computers and XTS. 


That means most programs designed 
for the Apple Il. Apple Il Plus or Apple 
Пе --including ай the educational 
software and games -- are now com- 
patible with the IBM PC. IBM's 
sophisticated business capabilities and 
Apple's educational and entertainment 
options both in one computer with 
Quadlink by Quadram. 


Easy to use 

Quadlink is a board that plugs inside 
the IBM PC. After it's installed, you're 
in business. It's like having an Apple 
64K computer inside your IBM. 


Don't convert or re-format any 
diskettes. Load the Apple software 
into the IBM PC and key in one com- 
mand. That puts you in the Apple 


mode. And you're ready to go. When 
ready to switch back, just press a dif- 
ferent key. it's that simple. 


Keep the extras 

Of course, Quadlink allows use of all 
ІВМ enhancements while running 
Apple software. That means printers, 
buffers, monitors and more. 


When using a monitor with Quadlink 
there's no plugging and unplugging 
cables. And Apple programs will 
appear on an IBM Monochrome or 
color monitor just as clearly as on 
Apples own screen. Even while work- 
ing with Apple's high resolution colar 
graphics, quality won't be diminished. 


Explore your options 

Quadlink, essentially a simulated Apple 
computer. comes standard with 64K 
memory. Requiring only one expansion 
slot. it offers a parallel port designed 
to operate most printers and parallel 
devices. A serial port for connecting 
modems, printers and other serial 
accessories. And a garne port for a 
variety of entertainment options. And 


MERGER OF APPLE AND IBM 


it's both IBM and Apple compatible. 
There's nothing like Quadlink. And 
nothing like reliable Quadram Quality 
to stand behind it. 


Beyond the limits 

Quadlink by Quadram opens a whole 
new world of possibilities for IBM PC 
owners. There's no reason for soft- 
ware limitations any longer. If you 
like what IBM has to offer but hesi- 
tate to give up Apple's educational 
programs or games, explore Quadlink. 
And get the best of both worlds. 


Quadram Corporation is a division of 
Intelligent Systems, for over a decade 
an innovator in personal computer 
enhancements and color graphics com- 
puter peripherals. Quadram products 
are available only at authorized 
dealers worldwide. 


Visit one and ask for a demonstration 
of Quadlink by Quadram. Check on 
our other enhancements too, including 
Quadboard, the original muitifunction 
boand for the IBM PC. We think you'll 
like what we've discovered. 
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didn’t end up attached to a printer. 
Ип using the prototype, consisting 
mostly of a modified Z8-BASIC 
Microcomputer, to communicate 
with four other Z8 boards that per- 


form specific control and security 
assignments, none of which I had 
previously deemed important enough 
to merit tying up four separate serial 
ports. 


Listing 1: Machine-language program for the Z8671 to control the code-activated 


switch at data rates up to 9600 bps. 


1003 2210 ; 

1090 0229 ; 

1095 0330 : ЛШ. ГІР.БХЕА 541706140 PROGRAA FOR THE 

1000 9240 ; 21.05 43 ALCROPROCESSOR, P/N 43571 ALTA 

1009 0250 ; 04-82АН0 BA3IC/DEUUJ РОЯ 

1922 2253 ; 

1003 0370 ; READ А ГЫО 3fTE CODE AMD THEN ser ЇНЇ 

1030 0039 ; POAT 2 CONTRO, BITS АЗ RéQJIRED BY 

1007 0393 ; THE THIRD (DATA) BYTE. 

1090 0100 ; 

10239 0110 ; USES ИМ CALL TO READ BITES OF TBE SERIA. 

1000 0125 ; POAT Of THE 2-8 COMPUTER BIARD. 

1009 0130 1 

1020 0149 ; ТӘ CHANIE CISTA DITES, STORE FIRST СОЯ 

1002 9153 3 АТ 10918, SECOND COMMAND АТ 1055H. YOU АГ 

1039 0160 + USE ШІРРЕНЕЯГ CODES РОЯ Cab? АМП 2502, DUE fo ГНЕ 

1003 9170 $ UNCONDITIONAL Ғ.А SEF AFTER THE "PIR3TI* LABEL- 

1002 0189 3 

1000 2193 +; 

1009 0209 т FIRST 3ET THE FIRST! 29H BITES ГО ОРЕН. THESE ARE ГНЕ 

10223 $210 + INTERRUPI VECTORS, AND ARE UNUSED BT TAIS PROJRAM. 

1000 0220 ; 

1999 0230 | 

1003 оо FILL ЕЈ 10528 

1000 д Ud = Fë РР 0250 DB OOF FH, ЮРРИ, ЖОРҒА, SOF FH, SOF FH, ВОРЕН, POF PH, FOF FH 

1008 E ы РЕ ?F FF 0260 DB МУРЕН, КЕРН, OF FH, FOFFH, КІҒЕН, POF FH, ІЮРЕН, ЕЗЕЕН 

re 

1010 FF i- FF РР FF 0270 DH JoP fH, KüuFFH, FOF FH, POFFH, FOF PE, POFFH, FOF PR, ФОРРВ 
РЕ FF FF 

1018 FF FF FF FF ЕР 028) DS ЭРЕН, ЮЕРН, COPPA, ВОРЕН, ВОРРВ, FOF FH, БОҒҒН, POF FH 
FF FF FF 

1020 0299 | 

1020 9303 ; 

1020 0110 BASIC OAG 1020H $ PLACE A BASIC LINE АТ 1020H 

1020 00 OA #7 АР 20 9320 06 00,010, (02 BETO3O! , 10, ОРЕН, MOFFA, РЕЯ 
№ 25 31 30 33 
39 00 FF ЕР FF 

102° 0330 ; 

102F 0380 т 

102F 0350 MULTI ORG 10304 

1030 R6 Pb 02 0360 uf 246,0 $ 3er OP PORT 2 AS ООГРОГ 

1033 К6 #7 Ci 0370 0 251, 0С14 s 7 8115, ODO ZARITT, 1 ЗГОР, FORT 2 P 

ҚР "Ml. 

1036 Е6 22 FF 0380 LD 2,00FFH $ 3ügf мын АМ, I/O AT START 

1039 &6 30 00 0390 zb 304,00 $ ЗЕТ FLAG ГО б 

103C 0802 ; 

103¢ 0419 ; 

тізе 06 90 54 08420 CHAND CALL #095408 $ GET А BYTE FAQA TRE SERIA, PORT 

1032 AG 13 40 0430 СР 1%, Коз : 15 Tu[5 THE FIRST COMMAND CODE 7 

1042 68 05 са JR 2, FIRST 1 !ES, DO SET FLAO 

104% Аб 30 05 9459 СР ЗОН. 3; I$ FLAG 0 Т 

1047 EB 05 0450 ЈА ярат $ MO, TEST FLAO SOME AURE 

1049 #5 30 01 0470 FIRST LO 308 , 81 $ SET FLAG TO 1 

104C ВВ EE 0480 Ja СА 1 MD GO BACK TO LIne 

НИЕ AG 30 01 0892 PARTZ СР 308, #1 ; IS MM AIT 

1051 EB OA 0503 ЈА ЙЕ, PARTS + №2. CHECK LAST POSSIBLE FLAT ЗЕ? 

1053 A5 13 21 0510 СР 130, #Qto2 ұ YES. 13 THIS COMMAND SITE 27 

1056 £B 1B 0520 JR Wz, ВЕЗЕТ $ HO, FALIE MARA. КЕЗЕГ FLAG ВТТЕ 

1058 £6 30 22 0530 LD WH 02 $ ТЕЗ, UPDATE FLAG 

1058 88 DF 0540 JR CHAND $ AND GO BACK ТО LINE 

1050 АБ 30 02 0550 PART] СР 308,42 : IS PAG 2 1 

1060 EB 11 9550 JA KZ, RESET $ МО. FALSE ALARM. МЕЗЕТ FLAG BYTZ 

1062 BO 12 0670 CLR — '2H ; CLEAR КЕС 12H 

1064 DF 0580 Scr $ ЗЕТ CARRE PLAG 

1065 56 13 07 0590 Mi 138,075 } MASK OFF H.Q. BYTE OF DATA 

1069 10 12 0603 „00р ALC 124 $ MOLATA BLT ONCE. 

1064 Qd 13 0610 DEC 138 $ COUNTsOQOUN]-1 

106C &£B ҒА 0620 ЈЕ ИЕ ,LOOF 

105g 60 12 0635 COM — 12H ; COMPLEMENT BECAUSE 0 = EMABLE TO СІ 

RCUIT 

7970 EN 12 02 0640 LD 2. 12н $ WASTE БІТ 70 THE MUR COMTROL PORT 

1073 85 30 02 0650 ВЕЗЕТ LD Wu. 40 $ RESET COMMASD PLAG 

1076 Ва Cà 096569 df Сяо $ AND 00 BACK TO LINE 

1078 0670 ; 

1078 0680 ; 

1978 0690 сно]  EQU Ч’ 

1078 отоо смог EW 1 

1018 0710 ; 

+078 0720 11117 EKU 

SfHBOL ТАН. 

BASIC 1023 CHAND '03C Cad) DO) — 5402 3527 FILE 1030 

FISST 1049 ООР 1068 MULTI 1030 PART? 108% PART} 1050 

ВЕЗЕТ 1073 2222 1078 
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Now, of course, I need another 
code-activated switch for the printers 
and modems, but I'm not enthusiastic 
about hand-wiring another one. So if 
The Micromint decides to make an 
improved version of the Micromux, 
I'll take the first one off the assembly 
line. № 


Next Month: 

New developments in technology 
have prompted yet another speech- 
synthesis project, this one using adap- 
tive differential pulse-code modula- 
tion. 


Reference 
1. Сізгсіз, Steve. Build a Z8-Based Control 
Computer with BASIC, Part 1," July 1981 
BYTE, раде 38. Part 2, August 1981 BYTE, 
page 50. Reprinied in Cíarcia's Circuit 
Cellar, Volume Ш. Peterborough, МН: 
BYTE Books, 1882. 
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Editor's Mote: Steve often refers to 
previous Circuit Cellar articles as ref- 
erence materíal for each month's current 
article, Most of these past articles are 
available in reprint books from BYTE 
Books, McGraw-Hill Book Company, 
РОВ 400, Hightstown, М№ 08250. 

Ciarcia's Circuit Cellar, Volume 1 
covers articles that appeared in BYTE 
from September 1977 through November 
1978. Ciarcia's Circuit Cellar, Volume Il 
contains articles from December 1978 
through june 1980. Ciarcia’s Circuit 
Cellar, Volume Ш contains the articles 
that were published from July 1980 
through December 1981. 


If yau would like to put together a 
code-activgied switch from off-the- 
shelf components, you could configure 
powerful hardware using the new 
Z8-BASIC  System-Controller board 
(which contains RAM, EPROM, and a 
28671 on board) and a few Z8-BASIC | 


Serial Expansion boards. For informa- | 
tion about availability and prices of 
the 28671 or other Z8-BASIC board | 
| products, contact The Micromint Inc., 
| 561 Willow Ave, Cedarhurst, NY 
11596, (800) 645-3479. 


The Electronic Office 


by Pamela A. Clark, Managing Editor 


The term electronic office 
has been overused to the point 


arena. Traditional mainframe 
vendors tout powerful dedicat- 


where one might believe that 
the complete electronic office 
does in fact exist. .Nothing 
could be farther from the truth. 
While many office tasks are in- 


deed automated — dedicated- 
function machines share data 
and a few peripherals — you 
could hardly say the electronic 
office is in full bloom. The cur- 
rent level of electronic office 
automation represents only a 
very small number of the myri- 
ad functions within an entire 
organization that could benefit 
from the speed and efficiency 
of the microprocessor. Com- 
panies strongly committed to 


ed systems, but can't deliver 
the stand-alone features of a 
workstation, a situation that 
only perpetuates centralized 
resources and information. 
PBX vendors provide excellent 
low-speed voice and data local 
networks to channel informa- 
tion throughout a building, but 
have only recently begun to 
supplement this with terminals 
and software. The proliferation 
of microcomputers increases 
the impetus for change, but 
system incompatibility hinders 
electronic reorganization. The 
usefulness of integrated soft- 
ware packages remains limited 


implementing the electronic 
office will find the task compli- 
cated by the very nature of the 
change, as well as by confusion in the marketplace. 
In the words af Marshal! McLuhan, the medium is the 
message, and electronic transfer of information will 
profoundly affect the structure and management of an 
organization. If information is power, then distributed 
information means distributed power-—a new and 
threatening concept for many companies, Manage- 
ment by divisional competition and conflict must give 
way to cooperative management as information 15 
shared rather than controlled. Technological advances 
always create changes in staff hierarchy, performance 
standards, and human relations. Organization charts 
may soon reflect more tenets of communication theory 
than management theory as the organizational func- 
tions become inextricably linked to information man- 
agement. The answer to the fundamental question, 
“Who has the authority to make changes іп a shared 
database?” could restructure an entire corporation and 
postpone its electronic birth for a number of years. 
The delayed emergence of the electronic office can 
also be traced to confusing signals from the technical 


by general-purpose designs 
aimed at large markets. 

Organizations in search of 
electronic nirvana must still look to multiple vendors for 
discrete components. Rapid technological changes and 
the accompanying lag in industry standards combine to 
sustain that situation and keep the complete, integrat- 
ed electronic office from realization. However, the en- 
trance of industry giants AT&T and ІВМ brings a 
powerful new pressure on the market. These heavy- 
weights have the necessary resources to tackle the 
many disciplines embodied in the electronic office. The 
level of technical integration required for a fully func- 
tional system is colossal. While the electronic office 
promoted by these giants may not be as innovative as 
current speculation would have it, it will be integrated. 
And if the electronic office is to become a reality, har- 
mony must be the bottom line. 

Our theme articles, beginning on page 60, are as di- 
verse and discrete as components in the electronic of- 
fice. Networks, individual computer systems, and soft- 


ware applications all play an important role in today’s | 


office. However, the total electronic office remains on- 
ly a vision on the horizon Ш 


Local Area Networks 


An Update on Microcomputers in the Office 


The boom in office communication systems is creating 
a pressing need for standardization. 


The ideal state of computing—in 
which any computer or office device 
can communicate with any other 
device—is stil] on the horizon, But 
sharing information between physi- 
cally separated personal computers, 
corporate computers, expensive 
printers, and disk drives is becoming 
more feasible and desirable every 
working day. 

Often the information that man- 
agers would like to analyze with their 
electronic spreadsheet programs is 
ready and waiting on databases on the 
company mainframe computer, wait- 
ing for an easy communications link to 
the workspace in the managers’ desk- 
top computers. Electronic mail will 
help usher in a new era of office 
productivity, improving intercom- 
pany communications and ending 
vicious circles of returning calls to 
people who've returned your calls, etc. 

Systems of computers and periph- 
erals linked together in adjacent 
offices and buildings, or local area 
networks (LANs), will bring about 
complete office automation and stan- 
dardize computer interconnections. 
But we're not quite there, yet. 

Office computers are no longer de- 
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signed for the exclusive use of com- 
puter professionals; from senior man- 
agement to the receptionist, em- 
ployees are expected to use computers 
as standard parts of the office en- 
vironment. Everyone from a trained 
analyst to a temporary secretary now 
needs to have access to information in 
databases and process it electron- 
ically. 

In business, a wide spectrum of 
individuals must share information: 
rarely is true personal data encoun- 
tered in corporate situations. One 
person might enter the basic data, 
another will edit or modify it, and a 
third will produce reports or graphic 
displays from it. Information is 
typically supplied by many sources 
but must be merged, managed, and 
distributed to be useful. Also, be- 
cause information is a valuable re- 
source, it must be protected from 
malicious or accidental misuse. 

Traditional multiuser computer 
systems, whether mainframe or mini- 
computer, are not well suited to this 
new type of automated applications. 
Conventional systems require large 
centralized facilities, inaccessible to 
the user. They require costly support 
staffs. Maintenance problems make it 
difficult to justify new development, 
resulting in today’s widespread 
applications backlog. 


Conventional systems also lack the 
responsiveness, ease of use, and user 
orientation of the newer desktop sys- 
tems. They are designed for a more 
sophisticated, trained user, thereby 
limiting their usefulness for the far 
broader class of new computer users. 

This unsatisfactory state of affairs, 
contrasted with the benefits of friend- 
ly, fast, and economical personal 
computing, is spurring current desk- 
top computer development. 


The Communications 
Requirement 

Although often separated by dis- 
tance, allied users must work together 
cooperatively, On different floors, іп 
different buildings, or in different 
states and countries, fellow workers 
must exchange information. For 
them, communications are no longer 
a luxury; they are essential and grow- 
ing daily in importance. 

Two recent developments, local 
area networking and personal com- 
puting, provide a way to address the 
needs of this new class of computer 
users; community microcomputing is 
the merger of these two technologies. 

Community microcomputing en- 
ables a community of users to share 
information that resides on common 
peripherals. Users share common 
programs and data as well as expen- 


(1a) 


(1c) 


(1b) 


Figure 1: Popular network configurations. The star network (1a) is the most common 
of the early network types (such as the telephone system) and relies on the central node 
for control of operations. Bus configuration (1b), as used on the Ethernet and by cable 
television, allows nodes to be added or removed without impairing the network. The 
ring network (1с) circulates all messages in one direction and may pass tokens to specify 
which node may transmit; a failure of any node may interrupt network operation. 


sive, high-quality equipment such as 
printers and disks. Individuals 
connected to a community micro- 
computing system have their own 
dedicated personal computers as well 
as support environments for com- 
munications and for sharing of pe- 
ripherals and information. Familiar 
personal computers, serving as desk- 
top workstations, provide a non- 
threatening setting that enhances the 
effectiveness of professional and cler- 
ical workers. These personal work- 
stations are open-ended, multifunc- 
tion tools that make possible word 
processing, data manipulation, 
graphics, and sending electronic mes- 


sages. 


Attributes of a LAN 

Local area networks are a special- 
ized part of the larger class of com- 
munications networks. They under- 
take the job of intercomputer com- 
munications within geographically 
limited distances in a very reliable 
and cost-effective way. Conventional 
long-haul (telephone) lines and satel- 
lite systems are optimized for the 


transmission of analog or digital data 
over thousands of miles. Local area 
networks are optimized for use in the 
office or factory, over distances of 
hundreds to many thousands of feet. 

Local area networks typically are 
bounded by speed as well as distance, 
running several hundred thousand 
bits per second to as many as tens of 
millions of bits per second. 

Speed and distance, however, are 
not the only two design considera- 
tions of a local area network. LANs 
operate with digital data and exhibit 
high reliability of communications 
over the distances specified. À system 
of error detection must be added to 
the digital information to ensure that 
even a rare error will be detected. 
Additionally, an error-correcting 
mechanism is needed to ensure that 
the correct data is retransmitted. 

To accomplish retransmission, 
data is split into groups or packets. 
Each packet contains information re- 
garding its source and destination. 
Most local area network schemes 
permit a special form of addressing 
referred to as broadcasting, whereby 


a station may send a packet that is 
destined for all stations connected to 
the local area net. Multicasting is 
similar; however, in multicasting the 
targeted stations are a subset of the 
totality of connected stations. 

Typically, within the data packet, 
there are various acknowledgments, 
additional information concerning 
the sequencing of packets, network 
addresses, etc. This information is 
used to provide more sophisticated 
services to the programs running on 
the workstations than services simply 
based on a “point-to-point” transmis- 
sion medium. Such sophisticated 
services include routing, dis- 
tinguishing which programs on a par- 
ticular machine are addressed, and 
identifying character sets and proto- 
cols in use. 

The error-recovery schemes used in 
local area networks generally make it 
possible to add a new station to a 
functioning communications network 
without disrupting ongoing opera- 
tions. This possibility results from 
several factors: First, the act of con- 
necting (or disconnecting) a new sta- 
tion to the actual network medium 
causes some momentary interference 
and errors. But the basic design of the 
network accommodates such errors 
automatically, by retransmitting the 
information. Second, because local 
area networks are designed as fully 
distributed systems, there is no 
central station or master list of 
stations that must be updated in order 
tor the system to continue function- 
ing. This updating of station informa- 
tion takes place dynamically as the 
system runs. ln more conventional 
communications schemes, it is gen- 
erally necessary to stop the system 
and take some global action in order 
to add or delete a network node. 


Network Topologies 

The form of the physical connec- 
tion of stations to the communica- 
tions medium generally falls into one 
of three main categories: star, bus, or 
ring form (see figure 1). 

Telephone systems are the best 
example of the star configuration, or 
topology. Each instrument is con- 
nected via cable to the central office 
where the switching is done between 
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stations. To talk to your next-door 
neighbor, the information must flow 
to a main switching point, where it is 
processed by an exchange, then back 
to the house next door. 

Few examples of the star topology 
used in local area networks exist, 
other than the private-branch- 
exchange (PBX) telephone system, 
due to the problems encountered by 
having a specialized piece of equip- 
ment to service all the stations at the 
ends of the lines. In computer sys- 
tems, the services to be performed by 
the switch are likely to become more 
complex over time. This may require 
more than one piece of equipment, 
which makes it more difficult to 
arrange the equipment in a star 
configuration rather than in a bus or 
ring topology. 

The star topology seerns most suit- 
able to a PBX-type system in which 
the main service requirement is data- 
switching from point to point. The 
data speed requirements are generally 
nominal (less than 50K bits per sec- 
ond}, and the wiring exists in millions 
of offices. This type of network 
works efficiently when fairly power- 
ful multiuser systems are connected 
to it, thus providing the computing 
power for low-speed intelligent 
terminal devices. With many of the 
existing telephone systems manu- 
facturers preparing to introduce this 
type of network, it could well 
dominate in the future. 

The bus topology usually involves 
one long central spine of cable to 
which each of the nodes is connected. 
Nodes may connect directly, or as in 
many cases, they may be connected 
via a cluster box, which provides for 
multiple station connections, By con- 
necting several cluster boxes, you 
obtain a treelike structure of intercon- 
nected cables, or a “star of stars.” 
This configuration still remains a bus 
in the sense that stations can still 
communicate directly without the 
need of an intermediary station. 

Bus schemes are sometimes found 
with two cables running to each sta- 
tion; one cable receives while the 
other transmits, In this case, all the 
transmitters are connected together 
via a bus that runs to a special head- 
end retransmitter. This retransmitter 
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takes the signals, amplifies them, and 
broadcasts them on the receive cable 
to which all stations listen. Most 
community antenna television 
(САТУ) systems work in this fashion. 
This system implies that stations can- 
not directly talk to each other but 
only via the intermediate amplifier. 
In this scheme, it is essential to make 
the head-end retransmitter extremely 
reliable, so that it is not the weak link 
in the network. Using this scheme 
adds significantly to the basic system 
cost; this is practical if the network is 
servicing a unit larger than an indi- 
vidual office, such as a complete 
building. 

A ring can be thought of as a bus 
that is closed back on itself, The ring 
topology does not have the flexibility 
that bus structures have, yet it forces 
more regularity into the system, 
thereby assisting in error-diagnostic 
and repair capabilities. In ring sys- 
tems, the information circulates 
(clockwise or counterclockwise), and 
it is possible to implement a scheme 
whereby a station can check to see if 
the data transmitted was received or 
not. This is done by looking at con- 
trol information that is inserted or 
modified by the receiving station and 
passed around the ring, sometimes 
followed by a token. 

One proposed ring system uses a 
pair of counter-rotating rings to cir- 
culate information. This system per- 
mits a nonfunctioning station to be 
isolated while all the other stations 
are still interconnected, On the other 
hand, adding or deleting a station 
from a ring system is more complex 
than with either the star or bus 
approach. The process typically dis- 
rupts the closure of the ring for sig- 
nificant periods of time during which 
the system is not operational. 


Standards 

The office is one of the most 
heterogeneous of all data-processing 
environments. Typically, companies 
have already acquired an assortment 
of word processors, small computer 
systems, and telephone exchange 
equipment and may be using outside 
timesharing services. Since one of 
the goals of a local area network is to 
facilitate the intercomputer com- 
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munications within the office, it is 
very attractive to imagine a local area 
network that can connect together a 
variety of equipment, present and 
future. 

The equipment must be compatible 
on many levels to accomplish this 
interconnection. Practically speak- 
ing, most vendors rely on the lack of 
interchangeability to prevent their 
customers from rushing off to the 
competition, and they do not actively 
publish specifications that enable 
easy substitution. Very often com- 
monality comes about in informal 
ways, in which a number of vendors 
play follow the leader, otherwise 
known as being IBM-compatible! But 
the world of communications is one 
domain in which the need for 
information interchange requires 
more than casual attention to 
standards. 


The ISO Reference Model 

The International Standards 
Organization (ISO) established a 
framework for standardizing com- 
munications systems, called the Open 
System Interconnection (or OSI) 
Model. The OSI architecture defines 
seven layers of communications 
protocols, with specific functions iso- 
lated at each level. The purpose of 
layered protocols is severalfold: one 
significant advantage is that differing 
lower-level implementation details 
can be hidden, while compatibility 
can still be achieved at the higher 
levels. This permits considerable 
variation in the basic electrical tech- 
nology, while retaining the funda- 
mental information flow between 
systems. 

Level 7 is the Application Level, 
which handles the utility aspects of 
network usage. Issues such as the 
identification of users, selection of 
services, or global network access are 
dealt with by Level 7. Typical pro- 
grams at this level are file transfer 
programs, terminal-to-terminal 
emulation capabilities, and electronic 
message programs. At this level, 
tasks are performed; all the lower 
levels are there to support applica- 
tions. 

Level 6 is the Presentation Level, 
which handles the conversion of data 


CUSTOMIZABLE 
FULL SCREEN EDITOR 


Widely acclaimed as an editor, VEDIT has 
evolved to be much more. Only VEDIT offers 
the combination of a versatile full screen 
editor integrated with a powerful command 
language. For the first time you'll be able to 
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ulations that are virtually impossible with 
other editors or word processors. Plus, its 
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perform tasks beyond the capabilities of any 
word processor. 
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Word processing is a snap with word wrap, 
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board layout Use any function or cursor 
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every 8080, 280 and 8086 computer. 


Go ahead and expect a lot from VEDIT. Its 
performance and our support will satisfy 
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To order, please specify your 8080, Z80 or 
8086 microcomputer, operating systern and 
disk format. 
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@ Insert another disk file 
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® Change disks while editing 
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from one format to another. This 
involves the packing and unpacking 
of data, changes in character set, 
expansion of graphics commands, 
and encryption. 

Level 5 is the Session Level, in 
which the establishment and termina- 
tion of streams of data from station to 
station are handled. Level 5 is typi- 
cally responsible for mapping 
network-oriented addresses into more 
logical process or port names on the 
local workstation. 

Level 4 is the Transport Level, 
which manages a lower level of con- 
nection than the Session Level and 
handles the connections needed to 
deal with messages that exceed the 
maximum packet size of the network. 
Making a reliable end-to-end connec- 
tion across an imperfect basic net- 
work is done by Level 4. Error con- 
trol, sequence checking, handling of 
duplicate packets, flow control, and 
multiplexing issues are the main con- 
cerns of this level. 

Level 3 is called the Network Level. 
It deals with the routing of informa- 


tion from node to node via inter- 
mediate nodes and stations. This is 
often not required on the local net- 
work itself due to the broadcast 
nature of the information exchange, 
or because of direct addressing pro- 
vided by the network hardware. 
Interconnections between more than 
one LAN, however, require a func- 
tional Level 3. 

Level 2 is referred to as the Data- 
Link Level. The data-link deals with 
the actual packets themselves and 
provides for the addition or removal 
of header and framing information 
surrounding the actual] data contents. 
These headers provide for timing sig- 
nals, error-detection checksums, and 
station addresses for hardware recog- 
nition. It is the data-link level that 
incorporates the access strategy for 
sharing the basic cable among many 
stations: for example, whether it is a 
round-robin protocol, controlled 
token-passing, or a probabilistic con- 
tention scheme. 

Level 1 is the Physical Level, which 
defines the electrical and mechanical 
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characteristics of the network. The 
particular signaling scheme used, 
modulation techniques, frequencies, 
and voltages employed are all speci- 
fied at this level. 

See table 1 for an idea of how the 
major microcomputer networks fit 
into the ISO framework. 


Adoption of Standards 

Clearly a need exists for some level 
of electrical compatibility at which a 
standard connector, standard signal- 
ing levels, etc., are used to successful- 
ly build fully integrated office sys- 
tems that directly link together dis- 
parate office equipment. The most at- 
tention has been on the layers that 
deal with these issues, namely, Levels 
1 and 2. This attention should result 
in the availability of standard com- 
ponents that a variety of manufac- 
turers can use, thus reducing the cost 
to the consumer. This attention also 
follows the industry's tendency to feel 
that once the hardware is compatible, 
the software "can always be fixed 
later." It is interesting to note that this 
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Loca} Area Networks in the ISO Reference Моде! 


| Level 
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xerox Network 
Systems 
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Table 1: Microcornputer local area networks in the levels defined by the International Standards Organization reference model, 
The ISO madel provides only a framework not a standard. Most network systems (like Ethernet) implement only a few of the | 


layers. 


type of standardization argument 
actually runs contrary to the purpose 
of the OSI model; the OSI model 
attempts to preserve compatibility 
across applications by permitting 
variation in the lower levels as long as 
they are fully shielded from the 
higher-level programs. 


IEEE 802 

A great deal of attention has been 
focused on the activities of the TEEE 
(Institute of Electrical and Electronics 
Engineers) 802 Committee. While de 
facto follow-the-leader-style stan- 
dardization may be the dominant 
trend, official standards processes are 
important in the communications 
world. Hence, all the major computer 
manufacturers have participated 
actively in the IEEE standards work 
on local area networks. 

A curious state of affairs has de- 
veloped in the IEEE 802 Committee. 
After substantial initial activity, the 
Committee finally recognized the 
impossibility of adopting only one 
standard that would satisfy the varia- 
tions in speed, distance, reliability, 
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cabling, etc., required by the com- 
puter industry. Rather than to give up 
entirely, the current plan is to have a 
series of alternatives, each with 
several options. However, even this 
strange and indecisive proposal com- 
pares favorably to what is essentially 
anarchy in the current choice of prod- 
uct offerings. 

The IEEE 802 standards are split 
into three main areas: (1) 802-3, a car- 
гіег-ѕепѕе multiple-access with celli- 
sion detection (CSMA/CD) system, 
based on the design of the Ethernet 
system; (2) 802-4, a token-passing bus 
network, and (3) 802-5, a token-pass- 
ing ring network. The latter is 
especially interesting to industry 
observers since IBM is its strongest 
advocate in committee and public 
technical discussions. Each of these 
fundamentally different schemes has 
at least three or four alternatives, 
which vary such parameters as data 
rate, transmission medium, distance 
traversed, and modulation and en- 
coding techniques used. For example, 
within the token ring scheme, there 
are Four variations of speed (1, 4, 10, 
and 20 million bits per second) using 


two different types of cable (150-ohm 
twinax, or a bundle of three lines of 
75-ohm coax). 

It is likely that the American stand- 
ards for the lowest levels will be 
adopted during 1983. The years of 
work that went into the standardiza- 
tion process thus far are a portent of 
even more complex activity needed to 
standardize at the higher levels of net- 
working protocols. Some companies, 
like Xerox, have published the stand- 
ards they have adopted for their own 
products, and this encourages other 
companies to do the same. The Na- 
tional Bureau of Standards has pro- 
posed a series of higher-level pro- 
tocols for the transport level and elec- 
tronic messaging. 

For users of networked office sys- 
tems, this is an unfortunate state of 
affairs since they are primarily inter- 
ested in the Application Level. Users 
want to move information from sys- 
tem to system, have it shared between 
machines with different internal hard- 
ware, and be able to display graphs 
on a variety of screens with different 
qualities and features. No doubt this 
capability is the ultimate goal of 
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standards activities for LANs, yet the 
prospects for resolution appear to be 
years away. 

Office systems buyers should, 
therefore, not anticipate that a local 
area network will make it possible for 
their IBM Displaywriter to talk to 
their Wangwriter and then to their 
CP/M machine without the addition 
of special programs and services to 
make it possible. Similarly, the adop- 
tion of electrical standards, whether 
by official committee or de facto 


adoption, does nat solve the funda- 
mental difficulties inherent in han- 
dling a variety of computers, with 
different operating systems, lan- 
guages, and databases. Local area 
networks expose these problems to 
the harsh light of day; they are not re- 
sponsible for having caused them. 


Cost and Acceptance 
in the Office 

For a wide range of applications, 
community microcomputing solu- 
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Leading Edge 7-90, 5100 Distributed Processing. 
5475.00 


Memory transfer rates of 517Kbytes/second, 
direct Memory access, memory mapping and 
host to slave requests via interrupt control make 
the CPS-MX fast. And easy to integrate. Fully 
compatible with TURBOdos"", Intercontinental 
Micro System's slaves are available in four 
versions: synchronous or asynchronous serial 
port, 4Mhz or 6Mhz. The choice is yours. The 
CPS-MX also allows the bus master to utilize 
slave memory at the user's discretion. The slave 
then acts aS a 64K RAM card, 

The CPS-MX is also easy to integrate with 
Intercontinantal's ш line of 5100 PER 

P2-48000 SBC _ | 
Single board — 
computer with Жі 
64K оп board 4 
RAM, 41/0 


channels, memory management, on board 
floppy controller, ОМА and vectored priority 
interrupts; and 256K bank selectable or 
contiguous memory. 
А complete line of personality boards allow 
easy interface to anything from a floppy to a 
winchester, including modems - printers, and 
don't take up any S-100 bus 

Best of all is the price. The Р МХ starts at 
$475.00. That's right, up to 65% less than what 
you have been paying for products that may not 
measure up. 

Call Intercontinental Micro Systems today. 
We'd like to send you information 
М ол the S-100 slave alternative. 
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tions are far more economical than 
conventional multiuser minicomputer 
approaches. Community networks 
are less expensive to purchase and, 
due to lower overhead, less expensive 
to operate. Fitting easily within exist- 
ing office environments, community 
networks are less expensive to install 
than dedicated computer facilities. 

More than price alone separates the 
personal computer local area network 
solution from traditional computing 
systems. To achieve productivity 
gains, workers must accept a system 
rather than resist it. Using familiar 
personal computers as workstations 
significantly aids in that acceptance. 
If a LAN functions transparently, the 
users see the network as an extension 
of their own personal environment 
rather than as a complex distributed 
data-processing system in which 
they feel like mere "nodes." The users 
feel that they are controlling their 
environment, not being controlled by 
it. This feeling of control and 
individuality by the user is the single 
most important difference between 
traditional systems and community 
microcomputing systems. 

This article does not attempt to 
completely survey the available local 
area network hardware and software 
for personal computers in office 
applications. Instead, | will try to 
give several particular illustrative 
examples and let the interested 
readers follow up directly with their 
local computer vendor or by study of 
the references. 

First, let's look at some of the 
microcomputer vendors who have 
gone ahead and designed their own 
proprietary networks for their own 
machines. 


Proprietary Networks 

Apple Computer Inc. recently 
announced a network for Apple 
products but has not delivered actual 
hardware and software or complete 
details on it yet. Applenet is described 
as a l-megabit-per-second network, 
connecting as many as 128 stations 
over at most 2000 feet. It uses a 
twinax cable, which runs between a 
series of transformer-coupled boxes 
that permit as many as four stations 
to tap in at a time to the main bus. À 
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YOUR IBM« PC 


Tallgrass Technologies is 

the industry leader in 

Winchester HardFile™ and streaming tape subsystems for the 
IBMe PC. Fortune 500 corporations, banks, governmental 
agencies, and small businesses throughout the world depend 
on Tallgrass HardFile subsystems for their mass storage and 
backup requirements. 

Tallgrass offers formatted capacities from 6.25 Mb to 70 Mb 
with integral streaming tape back-up. Qur proprietary disk/ 
tape controller with integral 10K track buffer optimizes read/ 
write activity and, coupled with our DMA host interface, 
offers high performance previously unavailable with 514^ 
disk systems. 

WHAT ABOUT DATA INTEGRITY? 


Tallgrass offers backup on ANSI standard 1⁄4" tape cartridges, 
instead of the usual floppies, video cassettes, or low-capacity 
removable Winchester devices. The Tallgrass 12.5 Mb 
formatted Hardfile can back itself up on a $39.95 data 
cartridge in less than 10 minutes! 
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All Tallgrass Hardfiles are equipped 

with a dedicated landing zone where the 
read/write heads land. This protects 
against incidental damage and data loss 
during power-downs and transportation. 
TALLGRASS IS UNSURPASSED 

We've done our homework in engineering and building a 
reliable HardFile subsystem with remarkable performance and 
convenient backup for the most stringent on-line mass storage 
and off-line archival requirements. 

From $3095 including integral tape backup. Available from 
COMPUTERLAND s and other participating computer dealers. 


Exclusive Canadian Distributor: Exclusive European Distributor: 


Micro-Ware'™ CPS Computer Group, Ltd. 
440 Phillip St. Birmingham, 
Waterloo, Ontario N2L 5R9 England B27 613H 
(519) 884-4690 (021) 7073866 


Tallgrass 
/ Technologies 


Corporation 
11667 W. 90th, Overland Park, KS 66214, (913) 492-6002 
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spokesperson stated that Apple 
expects the networking hardware to 
sell for less than $500 per station and 
be available at the end of 1983. Al- 
though the network was announced 
as part of the new Lisa computer, 
Apple stated that Applenet will also 
be available for the Apple П and Ш 
machines. No details were given on 
the kinds of hardware or software 
services that will be made available 
with Applenet. 

Altos Computer Systems intro- 
duced its own Altosnet during 1982. 
This system can connect together as 
many as 32 stations at a data rate of 
800К bits per second. Each system 
attachment costs $295. Currently, 
Altosnet appears to be available only 
for the interconnection of more than 
one Altos multiuser (Xenix) system to 
another. It cannot be used to network 
independent single-user personal 
computers at this time. 

Digital Microsystems has been one 
of the pioneers in this field, providing 
the Hinet system. It connects as many 
as 32 users at 500K bits per second, 
by a maximum of 1000 feet of multi- 
wire ribbon cable. Digital Microsys- 
tems has recently introduced a series 
of special workstations, specifically 
for use on its network, which do not 
incorporate local disks. This is one of 
the first network-only workstations 
available in the microcomputer 
world. 

North Star Computers provides the 
Northnet system for its Advantage 
microcomputer, This system supports 
CP/M-only applications and permits 
the sharing of resources in a 4000-foot 
end-to-end network. The network 
runs at 1 megabit per second and 
costs approximately $400 per station. 

Cromemco Inc. provides its own 
C-Net, which is a twinax-cabled sys- 
tem running at 500K bits per second. 
It costs more than $1000 per user if an 
interface is dedicated to each work- 
station but drops to less than $500 if 
shared among 5 or more users. 

Vector Graphic developed its 
LINC (local interactive network com- 
munications) system, which is a 
token-passing network, running at 
750K bits per second, over two 
twisted-pair cables. As many as 16 
stations can be connected over a 
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2000-foot distance, at a cost of about 
$750 per station, An enhanced ver- 
sion of CP/M is pravided for net- 
work access. 


Nonproprietary Networks 

Only a few networks were devel- 
oped by a computer vendor and then 
subsequently adopted by a number of 
other companies for their own use. 
There are three prime candidate net- 
works in this area: the Corvus Omni- 
net, Xerox Ethernet, and Datapoint 
ARCnet (attached resource computer 
network). 

The Omninet system is designed 
for educational and small-business 
markets. As many as 64 stations can 
be connected to a 1000-foot cable, Re- 
peaters can be used to extend the 
cable length to as many as 4000 feet. 


The three prime 
candidates for standard 
networks are the 
Corvus Omninet, Xerox 
Ethernet, and the 
Datapoint ARCnet. 


Omninet transmits data at 1 megabit 
per second, and a variety of micro- 
computer interfaces is available from 
Corvus Systems Inc. The interfaces 
range in cost from about $500 to 
$750. Corvus has worked with 
several computer vendors and 
licensed the technical details to them 
for use with their own offerings. 
Some examples of these companies 
are Dictaphone, Onyx, NCR, and 
Texas Instruments. Corvus also offers 
the simpler Multiplexer that shares 
time on the peripherals and uses the 
same high-level Constellation soft- 
ware that Omninet does. Corvus now 
manufactures its own office worksta- 
tion, known as the Concept, which 
comes with a network interface as a 
standard feature. 

Xerox Corporation has developed 
and licensed its own networking sys- 
tem, Ethernet, with the support of 
Intel, Digital Equipment Corpora- 
tion, and many other manufacturers. 
Ethernet communicates at 10 mega- 
bits per second and can connect as 
many as 1024 stations attached to a 


series of segments that span as much 
as 7600 feet. Each station is given a 
unique 48-bit address, and Xerox pro- 
vides a means of coordinating 
addresses and protocols on a world- 
wide basis. The Ethernet scheme pro- 
vides the technical basis for one of the 
three IEEE committee standards. Due 
to the very early availability of the 
technical details from Xerox, Ethernet 
achieved a large measure of de facto 
acceptance prior to any formal adop- 
tion. Xerox has also released many of 
the details of the higher-level proto- 
cols, the Xerox Network Systems, 
that it uses throughout its network 
products; this, too, has led to sig- 
nificant de facto standardization to 
date, 

Due to Ethernet's high performance 
and tight technical specifications, 
Ethernet controllers have been more 
expensive than other offerings. The 
recent production of custom very 
large scale integration (VLSI) chips 
has lessened the disparity, and the 
3COM Corporation has introduced an 
Ethernet controller for the IBM PC, 
with a price of $950 per station. The 
3COM Corporation also offers a 
shared hard disk, Ethershare 
($11,500), and software packages to 
use with it, Etherprint ($750) enables 
severa] users ta share printers, and an 
electronic mail package, Ethermail 
($1500), provides sophisticated office 
communication for as many as 1024 
users. The 3COM Corporation has 
agreed to provide Ethernet controller 
cards to Apple for use in all Apple's 
personal computers, including the 
Lisa, and also supplies controllers on 
an original equipment manufacturer 
(OEM) basis to companies such as 
Altos Computers and Digital Equip- 
ment Corporation. 

Datapoint Corporation introduced 
ін ARCnet system for linking 
together its own series of office equip- 
ment products beginning in 1977. 
Since then the product has expanded 
and, due to the thousands of systems 
being sold, was reduced to VLSI cir- 
cuitry early. These circuits are avail- 
able without any licensing fees or 
restrictions from their manufacturers, 
which is a more open stance than that 
taken with the previous two systems. 
ARCnet communicates at 2.5 mega- 
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sweep for fast, accurate timing 
measurements. 
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information, through the Tektronix 
National Marketing Center, where 
technical personnel can answer 
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The next generation ІЅААС?Арре _ 


| Important advances | 
in the proven lab computer. 


Apple is the — bs ER. 
lar personal а el 
Apple is the worlds most быр ST 
most accessible, most useable labora- 
tory computer system. 

More than a thousand ISAAC/ 
Apple Laboratory Computer Systems 
are already at work, handling hun 
dreds of applications in з н 
electronic test and process contro! 
environments. Now this enormously 
successful system has been signifi- 
cantly improved. 

To begin with, the system uses 
either the Apple Il Plus or the new 
Apple lle, with improvements like 
expanded 64K mernory, easier-to-use 
keyboard, and enhanced operating 
system. Then there are new ISAAC 
enhancements: expanded software, 
new hardware and new flexibility. 


Softening a hard job. 

Your work is demanding 
enough already. You shouldn't have to 
struggle with software. So ISAACS 
LabSoft extended BASIC has been 
made even more НУ with no 
sacrifice in ease-of-use, and convenient 
new utilities and фи programs 
have been added. For example, theres 


a new high speed data acquisition 
utility an ram that makes 
formatting g a breeze. 


55 Chapel Street, Newton, MA 02158, (617) 964-9020, (800) 343-4494 C 
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Then there are menu-driven 
ramming” software packages 
e uple data logging (DATA- 
TEXT) and chromatography data 
handling (CHROMATEXT), and soft- 
ware for communications to host or 
other personal computers. 

No software anywhere works 
better in the lab. And, of course, no 
other software offers you the impor- 
tant advantage of Cyborg professionals 
ready to assist you in configuring and 
supporting the best system for your 
individual application. 


Hardware that makes 
getting started easy. 

The new modular ISAAC Model 
41A now joins the full-featured Model 
91A in ORA line. When I 
the 41A, you can buy only 
nents your specific application oth = 
meaning entry-level prices are 
—as low as $4,000 including the 
Apple fle. You can then add expansion 
Lens n Binary О and 


Thenth theres t the new Data- 
Mem Card, a 147K memory buffer. 
it frees more of the Apples intemal 
memory for your programs and data. 
And a remote input system for 
pre-amplification of signals from 
thermocouples (K, J, T and others), 
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RTDs, strain gauges, instruments and 
ary other digital or analog signal. It 
can handle just one instrument or as 
many as 256 channels, at distances 
up to 50 feet. 


ISAAC 


Your laboratory solution. 
The computers impact on the 

laboratory is no longer a matter of 

conjecture. Everywhere, computers 


are bringing new speed, accur 
and ease of use to data handling and 
storage 


екі now Cyborg, the recog 
nized leader in personal а 
computer systems, introduces а new 
generation ISAAC/Apple system, 
adding flexibility, affordability and 
even more computer power. 

If you want more from your 
instruments or sensor-based systems 
m should have ISAAC/Apple working 

r you. 

And the very first step in that 
direction is to find out more. Call, 
write or check the reader service 
number below, and well rush you 
information that can bring your labora- 


tory into the computer age. 
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bits per second, and as many as 255 
stations, as far as 4 miles apart, can 
be connected at a time. ARCnet is a 
bus-oriented system, i.e., any station 
can communicate to any other with- 
out intervention. But the electrical 
connection is made (every 2000 feet) 
through a starlike amplifying and 
isolating device; thus the physical 
topology resembles a star or treelike 
form. The form of access control used 
is a token-passing scheme, which is a 
ringlike logical connection. 

The issue of installed cabling may 
be critical in decisions about adopting 
a network, as was pointed out in the 
discussion about PBXs earlier in the 
article. ARCnet uses the standard 
IBM 3270 coaxial and connectors for 
its cabling scheme, thus taking 
advantage of the wealth of field 
experience and quantity of installed 
cable (more than 1 million offices). 
Rather than costing about $1000 per 
station, as in Ethernet, ARCnet inter- 
faces range from $400 to $600. 

ARCnet has been adopted by two 
other companies to date in the micro- 
computer arena. Tandy Corporation 
announced that it will provide 
ARCnet capability for its Model II 
and Model 16 products. Tandy will 
provide a series of shared disk 
systems and the necessary software 
for office use. 

Nestar Systems provides its PLAN 
(Personal Local Area Network) 4000 
series products, which use ARCnet 
for their electrical network intercon- 
nection, Nestar chose to adopt 
another de facto standard at the same 
time, namely, the Xerox Network 
System (XNS) protocols (Levels 3 to 
5), which are used by many Ethernet 
implementations. This permits the 
eventual easy interconnection 
between ARCnet and Ethernet for 
Nestar products, as well as the use of 
many XNS-based software products 
in an ARCnet hardware base. 

Nestar’s PLAN 4000 system inter- 
connects IBM PC, Apple II, and 
Apple Ш workstations. Software is 
provided to permit each of these ma- 
chines to operate in one of several dif- 
ferent local-operating-system 
environments, rather than restricting 
the user to one particular choice. This 
may be important in permitting users 


to select their environment based on 
the available application software, 
and not the other way around. 
Nestar, like Xerox and Datapoint, 
provides a fairly complete set of sur- 
rounding hardware and software 
offerings to add to the basic network- 
ing equipment. This includes such 
capabilities as sharing disks, printers, 
a multitude of mainframe communi- 
cations packages, electronic mail, etc. 


Who's Missing? 

The overview here is partial. 
Undoubtedly by the time this article 
is in print, there will have been sig- 
nificant changes in the networking 
industry. In particular, the offerings 
from IBM have not yet been unveiled. 
Once done, we can expect to see 
many companies shift swiftly in its 
direction. 

The crucial question has to do with 
activities in the operating system and 
application software arena. Will we 
see true embedding of network 
primitives in the operating systems 
produced by such companies as 
Microsoft, Digital Research, and 
Softech Microsystems? (Digital 
Research has introduced the CP/NET 
system, but it has not been an out- 
standing success as measured by the 
number of networking companies 
that prefer to develop their own net- 
work-based CP/M support.) And 
which programs will take advantage 
of the multiuser database aspects of 


networks? Will the vendors of soft- 


ware packages trust the security and 
protection mechanisms of microcom- 
puter-based local area networks? 
Who will sell networking 
systems—local computer retailers or 
specialty houses that work only in 
selected vertical markets? 


Summary 

Local area networking of personal 
computers in the office is a complex 
subject, The number ОҒ solutions 
offered are bewildering to purchasers 
of such systems, and it looks as if the 
product proliferation will continue 
for some time before any true 
coalescence occurs. Standardization 


is a slow process, and the real prob- | 
lems have yet to be addressed. At this | 


time, users need to work closely with 
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improve your present computer 
system with a high-resolution color 
monitor from NEC. 


For superior color and clarity, you can 
hardly do better than NEC's JC-1212 
Color Monitor. Use it to get a better 
picture on your present system or a truly 
first-rate picture with a complete NEC 
computer system. The JC-1212 is com- 
patible with Apple II; Apple 11+ *, Atari 
800 and 400*, VIC 20*, and others, includ- 
ing NECs own NEC TREK [РС-6000). 
Compare these specs with your 

present monitor: 


20-degree deflection 


Polarity Sync. negative 


15.75 kHz x 60 Hz scanning 
frequency 


40-character, 25-line display 


Resolution of 250 lines at center 


*Special interface required 


Productivity at your fingertips: 


NEC 


NEC Home Electronics (U.5.A.), Inc. 
Personal Computer Division 

1401 Estes Avenue 

Eik Grove Village, IL 60007 

[312] 228-5900 


Nippon Electric Co., Ltd. Tokyo, Japan 
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À personal computer without com- 
munications, is like a car without 
gasoline. It can't go anywhere. 

It needs a special telephone (called 


a modem), to get you communicat- 


ing with other computers. Across 
the city. Or the entire country. 

Whether you're swapping pro- 
grams with friends or club mem 
Working at home and sending 
reports to the office. Or taking 
advantage of a wealth of informa- 
tion from any of the networks or 
information utilities. Telecomputing 
greatly expands the world of your 
personal computer 

And Hayes provides the com- 
munications link. Smartmodem 
300, and the faster Smartmodem 
1200, work with any computer with 


an RS-232C I/O port. Plugging your 
computer directly into the ае 
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system, they allow you to 
communicate over ordin- 
ary phone lines with 
computers and terminals 
anywhere in America. 
But any modem will 
send and receive data. 

A Hayes Smartmodem 
also dials, answers and disconnects 
calls. Automatically. And it does 
this without going through the tele- 

hone receiver a design feature 

t makes it far superior to acoustic 
аши modems. 

Choose your speed, choose your 
price. Hayes Smartmodems are 
available at two different speeds 
and price levels. The lower-priced 
Smartmodem 300 is 
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tions process. Smartmodem 1200 
has an additional indicator light that 
detects high-speed transmission. 
And, unlike many modems, both 
Smartmodems operate at full or half 
duplex. for compatibility with most 
time-sharing systems. 

At Hayes, all of these "extras" 
are standard. We've built 5 а 
reputation on superior quality. Excel- 
lent documentation. A ане 
two-year warranty, And a wide 
range of software poet Including 
our own hot-selling Smartcom II" 
communications soltware for the 
IBM** PC, making Smartmodem 300 
and 1200 even easier for you to use. 

See your computer dealer today for 
a demonstration. 


ideal for local data a Then break out of 

swaps and communi- H a е isolation. Get a 

cates at 300 bps. Hayes telephone for 
For longer distances your computer 

and larger volumes, Smártmodem Hayes Microcomputer Products, 


1200 operates at 1200 bps or up to 
300 bps, with a built-in selector that 
automatically detects transmission 
speeds. 

Both modems work with rotary 
dials, Touch-Tone* and key-set 
systems. We've even induded an 
audio speaker and indicator lights 
so you can monitor the communica- 


Inc.. 5923 Peachtree Industrial Blvd.. 
Norcross, Georgia 30092. 404/449-8791. 


**]BM is a register 
Business ines, Corp. 

©1983 Hayes Microcomputer Products. Inc. 
Sold only in the U.S.A. 
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those vendors and their representa- 
tives who are well trained, knowl- 
edgeable, and dedicated to the field of 
networking. It is not as simple as 
Plugging in a card, much as one 
would plug in a printer interface or 
memory expansion board. In spite of 
the complexity, personal computer 
local area networks are being used for 
some truly exciting applications, but, 
for the moment, they are not avail- 
able as off-the-shelf products. Com- 
munity microcomputing, the merger 
of personal computers and local 
area networking, is becoming a 
standard offering of most microcom- 
puter vendors, but only a few have 
recognized the advantages of 
adopting standards and have avoided 


Vendor Product 


Action Computer DPC/NET 
Enterprises Inc. 

55 West Del Mar Blvd. 

Pasadena, CA 91105 


(213) 793-2440 


Apple Computer Inc. Applenet 
20525 Mariani Ave. 
Cupertino, CA 95014 


(408) 995-1010 


Altos Computer Systems Altosnet 
2360 Bering Dr. 
San Jose, CA 95131 


(408) 946-6700 


Omninet, 
Multiplexer 


Corous Systems Inc. 
2029 O'Toole Ave. 
San Jose, CA 95131 
(408) 946-7700 


Cromemco Inc. 

280 Bernardo Ave. 
Mountain View, CA 94040 
(415) 964-7400 


Datapoint Corporation ARCnet 
9725 Datapoint Dr. 
San Antonio, TX 78284 


(512) 699-7151 


Digital Microsystems 
1840 Embarcadero 
Oakland, CA 94606 
(415) 532-3686 


the pitfalls of the invent-your-own 
approach. True office local area 


networking is still a dream to be ful- 
filled. 8i 
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EXO Corporation EXO/NET 
1265 Montecito Ave. 
Mountain View, CA 94043 
(415) 969-8624 

Nestar Systems Inc. PLAN 4000 
2585 East Bayshore Rd. 
Palo Alto, CA 94303 
(415) 493-2223 

North Star Computers Inc. — Northnet 
14440 Catalina 5t. 

San Leandro, CA 94577 
(415) 375-8500 

Tandy Corporation ARCnet 
1800 One Tandy Center 
Fort Worth, TX 76102 
(817) 390-3300 

3COM Corporation Etherseries 
1390 5horebird Way 

Mountain View, CA 94043 

(415) 961-9602 


Tri-Data 

505 East Middlefield Rd. 
Mountain View, CA 94043 
(415) 969-3700 


Vector Graphic Inc. 

500 North Ventu Park Rd. 
Thousand Oaks, CA 91320 
(805) 499-583] 

Xerox Ethernet 
Office Systems Division 

1341 West Mockingbird Lane 

Dallas, TX 75247 

(214) 689-6000 
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Read the 
fine print. 


improve the output of your present 
zystem with a dot-matrix printer 
from MEC. 


For good-looking copy in a hurry, it's 
hard to beat МЕС $ hard-working 
PC-8023A. This is a bi-directional 100 
CPS, 80-column printer that can operate 
in a compressed-print mode to yield 132 
columns. Special 2K buffer holds a page 
of data, so the unit can print while you re 
typing in something else. Compatible 
with a wide range of computers, from 
Apple’ to Zenith *. 


Compare these features with your 
present printer: 


Tractor and friction feed 


Complete ASCII characters plus 
Greek, math, and graphic 
characters 


Elite, pica, compressed print, 
proportional spacing, subscript 
and superscript 


Standard parallel Centronics 
interface, serial optional 


Prints clear original and up to three 
copies simultaneousty 


*Special cables may be necessary. 
Contact your local NEC Home 
Electronics dealer 


Productivity at your fingertips 


NEC Home Electronics (U.$.4A.], Inc. 
Personal Computer Divizion 

1401 Estes Avenue 

Elk Grove Village, IL 60007 

(312) 228-5900 


Nippan Electric Co., Ltd., Tokyo, Japan 
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“i chose TeleVideo's 


Personal Computer for all 


the things IBM left out.” 


I didn't choose TeleVideo because it's 
$1,000 less than IBM* It was because 
TeleVideo thought of everything. 

To begin with, my TeleVideo has twice 
as much storage capacity as IBM, even 
with the extra cost IBM disk drive. I can 
use that extra capacity. 

My TeleVideo came with a big 14" 
screen that's easier to read, and it tilts for 
the extra comfort that's so important 
when you use a computer as much as | 
do. With IBM, you pay more for a smaller 
12” screen that doesnt tilt at all. 

Another thing I like. TeleVideo s key- 
board is so lightweight and comfortable 


my fingers hardly know they're working. 


IBM's keyboard? It's a little behind the 


es. 
TeleVideo also gave me the choice of 
popular CP/M* or MS- DOS* operating 
systems — FREE — so I can pick from 


thousands of proven software programs. 


You can get the same option from IBM, 

but you have to pay for the privilege. 
Last but not least, TeleVideo's network 

capabilities give me a real growth path 


for the future, linking up to sixteen 
computers in one powerful network. You 
can't get that from IBM. 

So before you choose any personal 
computer, do like I did and compare. 
You'll see that TeleVideo gives you a lot 
more computer for a lot less money. 
And you'll buy TeleVideo because they 
didnt leave anything out. 

For more information, write TeleVideo 
Systems, Inc., 1170 Morse Ave., Sunny- 
vale, CA 94086, call toll-free 800-538- 
1780 (In California call 800-672-3470 
Ext. 945), call one of our authorized 
distributors or dealers, or contact one of 
our regional sales offices, listed below. 


Northeast Region, 617-369-9370 

Eastern Region, 703-556-7764 

Southeast Region, 404-447-1231 

Midwest Region, 312-969-0112 

South Central Region, 214-258-6776 
Northwest Region, 408-745-7760 
Southwest Region, 714-752-9488 
European Sales (Holland), (31) 075-7461 
UK/Scandinavia Sales, (44) 0908-668-778 


Tite Video Systems are fully sensed nationwide by TAW 
*Based on manulacturer'a suggested rete) prices Юг comparably equipped computer 


$ TeleVideo Systems, Inc. 
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Hardware Review 


The Fortune 32:16 
Business Computer 


A multiuser, multitasking system that runs enhanced Unix. 


Steven H. Barry 
Systems Research Laboratories Inc. 
6231 Leesburg Pike, Suite 300 
Falls Church, VA 22044 


The Fortune 32:16 has garnered its share of publicity as 
the first well-integrated Unix-based computing system for 
about $5000. “Under $10,000" might be more accurate, 
but at any rate the system has several unique and in- 
teresting features. User-friendly, the Fortune is directed at 
the first-time business computer user. In this review I'll 
describe the system’s features, cost, performance, and 
product support and take a look at the For:Word word- 
processing program. 


An Overview 

The basic Fortune 32:16 is housed in three 
cabinets—the processor unit, the keyboard, and the 
video display unit (see photo 1), The processor unit con- 
tains a Motorola 68000 microprocessor that runs at 6 
MHz, 256K bytes of memory (expandable to 1 megabyte 
of main memory}, and a video-display controller board, 
The system can presently support a four-port serial- 
terminal controller and а  microprocessor-based 
intelligent-terminal] controller. In the future it will sup- 
port these peripheral controllers as well: an optional 
storage-module disk interface, a parallel device interface, 
a high-resolution graphics board, and an Ethernet local- 
area network board. À console keyboard and video inter- 
face are standard, as is an RS-232C seria] interface, which 
is often used for a serial printer. 

The unit also contains a programmable-array logic IC 
(integrated circuit) and PROM (programmable read-only 
memory) used for loading the operating system, 


About the Author 
Dr. Barry is а senior scientist with Systems Research Laboratories 
Inc. working on state-of-the-art personal workstations. 
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Photo 1: Fortune's 32:16 computer system. The processor unit 
and keyboard and video display for a single user are shown. 


software-security and operating-system parameter tables 
(parts of which can be modified by the user), and 
magnetic-disk storage controllers and drives, 

The detachable console keyboard is connected to the 
front of the processor unit by a 4-foot coiled cord with a 
modular jack. The keyboard is a close cousin of the one 
found on Wang Laboratories’ word-processing systems, 
but it has a total of 99 keys, including a 15-key numeric 
keypad. These are well arranged and color-coded., A 
Help key provides access to online help pages at nearly 
any stage of operation. Sixteen programmable function 
keys, which are used by Fortune-supplied application 
programs, are available for user-developed programs. 
The keyboard provides adjustable auditory feedback, 
good tactile feedback, and two speeds of automatic 
repeat when a key is held down. 
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TECMAR'S GRAPHICS MASTER.” 


It adds graphics to your ІВМІ Monochrome 
Display, or 16 high-resolution colors 
to your color monitor! 


Now your IBM-PC can 

run monochrome or color 
displays with remarkably 
enhanced graphics... 

and all from this one multi- 
function board — no other 
video board needed! 


Wilh your IBM Monochrome 
Display, the Graphics Master ™ 
board gives you truly high 
resolution graphics, allowing 
640 horizontal x 350 vertical 
pixel display. 

Wilh other monochrome 
display screens you can 
obtain even higher resolutions 

up to 640 H x 480 V, with 
full-page 80-character x 60- 
line text display. 


With a color 
monitor, it ex - 
lends your col- 
or graphics to 
640 horizontal 
x 400 vertical 
16-color inter 
laced display. 

Graphics Master'" accepls 
exlernal sync, so you can add 
labeling to Images. You can 
overlay characters or olhetr 
computer-generaled images 
on а video picture using the 
PC-Mate™ Video Cassette 
Recorder Controller. 

This remarkable new board 
fully supports all IBM ad 
vanced BASIC color graphics 
functions. 


For further in- 
formation about 
our Graphics 
Master’” and the 
largest line of 
options available 
anywhere for the 
IBM Personal 
Computer, call or write for the 
latest catalog of PC-Mate"™ 
peripherals from Tecmart. 


TECMAR 
The Next Step 


Persona Computer Products Division 
OUO Mercantile Rari 

амоат Obie 40? 

Phone 216 463 7410/ lolex 241174 


At a Glance 


Name 
Fortune 32:15 computer system 


Manufacturer 

Fortune Systems Corporation 
300 Harbor Blvd 

Belmont, CA 94002 

|415) 593-9000 


Price [suggested retail} 

Single floppy-disk-based. single-user system 54995 

Dual floppy-disk-based, single-user system 55990 

5-megabyte hard disk, one Noppy disk, single-user system 58990 
10-megabyte hard disk. one floppy disk, single-user system; $9990 
20-megabyte hard disk, one floppy disk. single-user system; $ 10.990 


Dimensions 

Processor unit, 5.6 by 13.9 Бу 22.3 inches, 30 pounds 

Console video display: 12.9 by 13.7 Ву 12.3 inches. 12 pounds. 
connected to rear of the processor unit with а 484-001 
coiled cord with а modular jack. 

Keyboard. 2.2 by 6.3 by 22.3 inches, á pounds, connected to ihe 
front af the system unit by а 4-ббог coiled cord with modular 
jack. 


Description 

Fortune 32:16 computer: Motorola 68000 microprocessor. 6-MHz 
system clock. Minimum 256K bytes of memory, ! (megabyte 
maximum. Five memory slots (one for error checking and 
conection board). five VO option slots, Standard interfaces. disk 
control, video termina) control board, senal line panter R&-232C, 
and console keyboard and display. 99-кеу, detached, color-coded. 
business style keyboard with numeric keypad. 16 functian Keys. 
Help and Cancel/Delete keys, t2-inch green-phosphor display with 
BO-column by 24-row display format, 9-by 20-dot-matix 
character cell, with til and swivel mount 


The separate 12-inch (diagonal measure) video moniter 
has a green-phosphor screen with medium persistence 
and displays 80 columns by 24 rows. Characters are 
formed in a 9 by 20 pixel (picture element) cell. A set of 
up to 288 different characters can be displayed, including 
a subset of the AT&T videotex character set, The 
display's several video attributes include blink, inverse 
video, and bright fields. 

The monitor is mounted on a sturdy, but too low, 
pedestal that permits easy tilt and swivel adjustments. 
The video display is connected to the rear of the pro- 
cessor unit by a 4-foot coiled cord and a modular jack. 

The Fortune 32:16 comes with three hard-disk storage 
aptions: the disk controller can handle up to four 5-, 10-, 
or 20-megabyte disk drives. All hard-disk configurations 
come with a single 5%-inch double-sided double-density 
96-track-per-inch (800K-byte) floppy-disk drive, The 
Hoppy-disk drive is used for backup and for removable 
storage of data and programs. All software releases are 
on floppy disks. The processor's cabinet сап accom- 
modate only two such mass-storage devices. An optional 
disk cabinet wil] be available to house additional hard- or 
floppy-disk drives or a 20-megabyte cartridge-tape unit. 


84 Мау 1983 © BYTE Publications Inc 


Disk Storage 

One or two disk options housed within the system игі Hard 
disks: 5-, 1G. or 20-megabyte srepper-motor head positioner drives 
(approx, 75 ms average access ume] Fioppy disks: BOOK-byte 
сарасту, 95 tracks per inch, double sided. Additional disk storage 
т expansion cabinet: 5750” {holds up to two devices}, Additonal 
5-megabyle disk: $1995. Additional |O-megabyte disk. 52995 
Additional 20-megabyte disk: $3995 


Magnetic Tape Cartridge 

20-megabyte саппаделаре drive with integral controller in 
expansion сәшпег 53550*. May be ordered wilh а disk dnve {see 
above lor prices) 


Operating System 

Unix, version 7 with Fortune, University of California. Berkeley, 
and а small number of System |! enhancements. Multiise; 
capabilities are available for $495 The Fortune-oeveloped user 
interface f€., shell) as well as the Unix pseudostandard Bourne 
shell are avadable to the user. Standard Unix Пезунет structure 
allows essentially unlimited nesting of user directories Fortune has 
implemented Ме, page, and record locking features. Fide system 
and software integrity checking is executed at Start-up and shut- 
down 


Software 

Business-accounnng software available Order processing and 
inventory control: $595" Accounts receivable. 5595 Purchase 
orders: 5395 Accounts payable 5595 Payroll 5595 General 
ledger, 5395. Forword: $495. Forword Plus: 5796 idol 
database-management system. 3595* Multiplan spreadsheet. 
$295 Gusiness BASIC” $295. C language, FORTRAN-77, and 
Pascal". $495 each, Two types of COBOL—Type | $495 runtime 
environment, $795 compiler Type 2: unpiiced al (hs time 
Fortune operating system development госіѕ $495 


* Denotes ilems thal are near release of planned lor release al this 
Yor dingy, 


Depending on the user's needs, the system software, 
languages, and application programs may consume be- 
tween 3.0 and 6.2 megabytes of disk storage. Thus a 
business with multiple users would be wise not to con- 
sider a system with less than 10 megabytes of hard-disk 
storage, Memory is also an important resource in Unix 
systems; it makes good sense to provide plenty of RAM 
(random-access read/write memory) to avoid excessive 
swapping to the disk. 


Cost 

A practical small multiuser configuration would be 
what Fortune Systems Corp, calls a System 10 (it has а 
10-megabyte hard disk with the system keyboard and 
video monitor, one 800K-byte floppy disk, and 512K 
bytes of memory) and a faur-port serial communications 
interface, Together with the multiuser-system software 
upgrade, this configuration will cost $11,980—that's 
without terminals or application software. The lowest- 
cost hard-disk-based single-user system is $7990 (a pro- 
motional price, $1795 less than list price), including the 
system keyboard and display, a 5-megabyte hard disk, 
the For:Word word-processing package (soon to be 


ANNOUNCING 
THE ACCELERATOR Il " 


Make your Apple" Il run 3.6 times faster with VisiCalc", 

DB Master", Applesoft, Apple Fortran, Pascal, and much more! 
Eliminate those long delays in recalculating VisiCalc models, etc. 
Just plug in the Accelerator ||, and make your Apple 
one of the most powerful microcomputers available. 
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$573] Leesburg Pile, Suite 3004 
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The Fortune 32:16 has received auch publicity as the 
fest ugli integrated UNIX compuling system in the $5,008 price 
"абы. While if 15 a very wal! integrated system and does run 
ЗСА. 1 18 fot, in ду opinion, à true $5,808 system, На! 
errr "Е 0311605 can ide claim the 32:15 10 be is a sysien 
"eae s zf:cad froe $18,008 and up, This is nol a 
оғлан”, put rather a look al the realils of system (0515 


Photo 2: Editing sample text with For:Word. Note the status line 
at the top of the screen; it shows what page is being worked оп, 
where the cursor is positioned, and where the tabs are. 


dubbed Fortune:Word, to avoid legal hassles with 
another company), and a certificate for the advanced 
(but as yet unavailable) For:Word Plus. Programming 
languages, programmers' "tools," screen-oriented 
editors, communications software, and application pro- 
grams such as accounting and graphics are all available 
for extra cost (see "At a Glance"). Single-user floppy- 
disk-based minimum systems have been announced at 
$4995 and $5990 for one or two floppy-disk drives, 
respectively, but neither system is presently available. | 
have not used a floppy-disk-based Fortune system, so 1 
won't comment on its utility and performance. But 1 will 
note that “standard” Unix uses both disk and memory ag- 
gressively. Based on my experience with other Unix 
systems and with several popular but less sophisticated 
and flexible floppy-disk-based CP/M systems, І am 
pessimistic about the performance of a floppy-disk-based 
Unix system. 


Fortune Word Processing 

One of the Fortune 32:16's most attractive features is 
the application software now available or planned for the 
near future. Word processing in particular is often cited 
as important for a 5mall-computer user. The For:Word 
package is a close copy of the excellent Wang 
Laboratories system. Where differences can be found, 
they are either enhancernents, trivial, or due to a bug. 
The Wang system is nearly bug-free (we have one in our 
office, and it was a major factor in our choice of the For- 
tune 32:16). The Fortune program is not bug-ridden, but 
it is recognizably new. 

In general, the Fortune word processor compares 
favorably with popular alternatives for personal com- 
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puters, The extensive use of labeled function keys makes 
learning and using the system far easier than other 
popular programs such as Wordstar. For:Word, like 
Wang's editing system, is an early approach to a what- 
you-see-is-what-you-get word processor, 

Wordstar does a better job with word wrap, pagina- 
tion, and line-by-line justification on the screen, but 
For:Word's printer justification is better. For:Word also 
does a much better job with printing, hyphenation, for- 
matting, searches, tabulation, and advanced features. Ex- 
tensive use of screen attributes makes bold print and 
underlines quite clear. For:Word doesn't handie 
superscripts and subscripts as well; the material to be 
half-line shifted is surrounded with vertical arrows. 
That's much better than Wordstar, but it doesn't make 
things as nice as a true what-you-see-is-what-you-get 
system such as the Xerox 8010 Star word processor or 
Apple's Lisa. 

Printing on the For:Word is accomplished by a post- 
processor that takes, in our application, from 10 to 40 
seconds, depending on file length and system loading to 
execute before printing begins. On the Wang system, 
printing starts almost instantaneously, 

While the word processor is generally excellent, a few 
areas need improvement. These include line-by-line justi- 
fication on the screen at text-entry time, printer-code 
conversion at text-entry time {to avoid long printer 
waits), word wrap keyed to a hard hyphen (currently 
done only at word breaks), the ability to start pagination 
or hyphenation passes at any arbitrary point in the text, 
and continuation of format settings (e.g., the Indent 
feature that keeps a block of text indented until the first 
hard carriage return is encountered) across page boun- 
daries. Some of these features, such as line-by-line 
justification, would not look exactly like what you see on 
the printed page because the Fortune (and Wang) screens 
аге character-oriented rather than bit-mapped (bit- 
mapped screens can be used to show microspacing on the 
screen). Some of these features and several others are 
slated for the For:Word Plus package, which is due out 
by the second quarter of 1983. 

The word-processing screen (see photo 2) is headed by 
a status line that tells you the document name, the cur- 
rent page, line, and column, and the cursor mode, The 
cursor mode is the amount of material through which the 
cursor will move with a press of the left or right cursor- 
motion keys. There are five cursor-motion modes: word, 
line, sentence, paragraph, and page. Below the status line 
is the format line, which is used to contro! vertical line 
spacing (no space, quarter spacing, half spacing, single 
spacing, a space and a half, double spacing, and triple 
spacing are available). The format page also controls tab 
stops and line length and provides a visual indication of 
cursor position on a line. The text area is bounded at its 
bottom by a double dashed line and the words Document 
End. 

Overall document format standards are set in what is 
called a prototype document. Default settings such as line 
length, tabs, line spacing, and page length as well as 


VISUAL presents ergonom ic elegance and 
high performance in a low-cost terminal. 
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large 7x9 dot matrix characters and non-glare screen are a he 
of the телу human engineering features normally offered only 
on much higher priced terminals. 

Another distinctive feature ot the VISUAL 50 and "Ws 
is their emulation capability. Both terminals are Code эче 4] r^ 
compatible with the Hazeltine Esprit? ADDS Viewpoint; Lee 
Siegler ADM-3A" and DEC VT-52? In addition, the VISUALSS - 
offers emulations of the Hazeltine 1500 and VISUAL 210. Menu- 
driven set-up modes in non-volatile memory allow easy selection 
of terminal parameters. 

And you're not limited to mere emulation. As the chart shows, 
the VISUAL 50 and 55 have features and versatility the older, less 
powerful low-cost terminals simpl Y cannot match. 

The VISUAL 55 extends the VISUAL 50 performance by adding 
12 user-programmable function keys, extended editing features 
and selectable scrolling regions. 

Both terminals are UL listed and exceed FCC Class A require- 
ments and U.S. Government standards for X-ray emissions. 

Call or write for full details. 


See for yourself 
Visual Technology incorporated 
540 Main Street, Tewksbury, MA 01876 
Telephone (617) 851-5000. Telex 951-539 
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Photo 3: Some of the menus found in the Fortune's word-processing system. The menus are the main word-processing menu (За), 
the document index menu (3b), the document summary (3c), and the document printing menu (3d). 


default print options are set in this document. Each subse- 
quent use of For:Word is initialized with these default set- 
tings. 

Text entry begins at line one on a page and continues 
for as many lines as you want to enter. Pagination is done 
either manually or in a pagination pass at the end of the 
text-entry process. (It makes sense to define pages 
manually as you go along because several functions, such 
as Insert and Delete, trigger а line-by-line text- 
rearrangement process that works on a page at a time. 
"Pages" that are hundreds of lines long take a long time to 
rearrange.) A Go to Page function makes access to any 
selected page easy. Each page of the final output has a 
place for a header and a footer, which are specified by 
separate pages in the prototype document. Prototype 
documents offer considerably more format capability 
than is available with Wordstar, 

Human-factors engineering was less a consideration 
when Wang created its word processor. As a result, some 
aspects of the generally good user interface are annoying 
or awkward. For:Word has improved on Wang by mak- 
ing processes and manipulations more explicit (see photo 
3), but in some areas the user can still be easily confused. 
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One such area is in the exit process after editing is com- 
plete. To exit the word processor text-entry mode, you 
press the Cancel/Delete key, An "End of Edit?" message 
appears at the right side of the status line. Pressing the Ex- 
ecute key confirms that editing is done. After pressing Ex- 
ecute, the following menu appears: 


END OF EDIT 
Cancel erases the changes 
Execute saves the changes 
Return goes back to the editing screen 


The correct choice looks easy, but in practice many users 
find the Cancel, Execute, Execute sequence, at first, 
counterintuitive. You only have to enter Cancel, Execute, 
Cancel once to appreciate the awkwardness of the whole 
process, There is no way to retrieve the buffer after such 
errors, 

The HASCI (Human Applications Standard Computer 
Interface) keyboard, developed for and implemented on 
the Epson QX-10 computer, solves this problem by pro- 
viding a Save key. The prerelease example of For:Word 
Plus that I saw improves on the current state of affairs 


From the inventors of the first personal computer-controlled, 
fully programmable digital oscilloscope, come two more instruments 
destined to make waves. 


allows you to build complex wave- 
forms by defining them mathemat- 


ically or constructing them from 
previously stored waveform 
segments. aSource gener- 
ated waveforms have 
12-bit resolution and rec- 
ord lengths up to 4096. 


ӘСЕМ 

Тһе aGen transforms 
the Apple II or Пе into a 
fully programmable 0.5Hz 
to 5MHz function generator 
that can generate all classic wave- 
forms—sine, square, triangle, ramp 
and pulse. 


Personal instrumentation, 
Its a whole new wave in test and 
measurement systems. 

First, Northwest Instrument 
Systems introduced the Model 85 
aScope"", Now it's joined by the 
aSource™ Arbitrary Waveform 
Generator and the aGen™ Program- 
mable Function Generator. Result? 
The world’s first personal computer- 
based, closed-loop waveform 
stimulus/acquisition system. A sys- 
tem designed for user-interaction. 
With easy-to-learn menu-driven 
set-ups. Single keystroke standard 
commands. And the ability to ad- 
dress customized applications via 
co-resident programs. 

Yet, for all their features, each 
of these instruments sells for un- 
der $1,000; a tremendous price/ 
performance breakthrough achieved 
by making these instruments pe- 
ripherals to a personal computer, not 
stand-alone products linked to an 
instrument controller. 


e SOURCE 
NWIS's aSource converts the 
Apple II or He into a fully pro- 
grammable arbitrary waveform 
generator. 
lts unique Waveform Editor 


Continuous, triggered, gated and 
n-burst modes, along with variable 
symmetry, amplitude and frequency 
modulation, combine to make aGen 
a full-featured, flexible signal source. 


aSCOPE 
aScope completes the loop. From 
its residence in the Apple Ц or Це 
aScope provides you with a dual 


channel programmable 50MHz digi- 
tal memorv oscilloscope with stan- 
TM dard operating software that includes 
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waveform disk storage and retrieval, 
hard copy output, waveform digiral 
voltmeter, and waveform averaging. 


ІНЕ REAL BEAUTY 
OF THE SYSTEM. 

Each of these personal instru- 
ments by itself is a versatile, cost- 
effective programmable instrument. 

But used in combination they 
form an incredibly efficient, high- 
performance stimulus/acquisition 
system. À closed-loop system with 
which you can acquire information 
via the aScope and analyze it with 
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ber 
your Apple-resident BASIC or as- 
sembly language program. The pro- 
gram can then control the stimulus 
instrument (aSource or aGen) based 
on the analysis. And characterization, 
calibration and test results can be 
displayed according to your needs. 
Total cost of these capabilities 
(including the personal computer, 
monitor and disk drive)? Less than 
$4,000. 

So now you can allocate less time 
to setting up tests and wading 
through data. And more со the most 
important part of your work. 
Developing solutions. 

For more information, including a 
demo disk or live demonstration, 


contact us for che name of che NWIS 
representative in your area. 


PERSONAL INSTRUMENTS. 
BRINGING YOU CLOSER. 


cS 


NORTHWEST INSTRUMENT SYSTEMS, INC. 
ВО. Box 1309. Beaverton, Oregon 97075 
800-547-4445, (503) 297-1434 
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and some other things as well. 

Placement of certain options on menu screens is 
another source of confusion. To access document direc- 
tories, you select Index on the main For:Word menu. But 
documents are placed in and retrieved from archives and 
libraries by selecting Filing on the main menu. Thus to 
retrieve a document from an archive you must look it up 
using Index, use the Cancel key twice to return to the 
main menu, and enter two levels of menu before you can 
use the name you .remember from [ndex in order to 
retrieve the file. Providing an index function within the 
Filing menu choice would be a simple matter. 

[n summary, the For:Word word-processing package is 
a professional system that both secretarial and 
managerial personnel can use. The system is easy to 
learn, designed with users in mind, and very flexible. 
While the package is not complicated, its flexibility is a 
drawback in certain situations, as is the Jack of advanced 
person-computer design features. Because For:Word 
emulates the Wang system, the most widely used word 
processor in the U.S., these criticisms actually apply to 
that as well. 

For:Word has a number of bugs, and Fortune has 
assured me that a future version of the software will ad- 
dress them. Fortunately, none of these bugs stands in the 
way of the word processor's usefulness. Until the bugs are 
out, however, a list would help users to circumvent the 
worst of these problems. Because Fortune communicates 
with its customers only through its dealers, the company 
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2-B Bit Parallel Ports 
For immediate off the shelf delivery contact: 


misses useful feedback from the Field and users miss many 
of the company's tips and cautions. 


Applications Software 

Other software, available now or in the near future, in- 
cludes a complete Business Accounting System with 
related applications such as order processing and inven- 
tory control along with a coordinated business graphics 
package, Multiplan spreadsheet software, Pascal, 
FORTRAN-77, two types of COBOL (one of which is a 
high-intermediate level), programmers’ tools, Idol 
database-management software, Sequitur database- 
management software (third-party software known to 
work on the machine, but unsupported and without the 
company's blessing), general-purpose graphics, a very ex- 
tended BASIC, a set of filters said to convert code written 
in other BASICs to the Fortune language (these include 
Applesoft, MBASIC, CBASIC, and TRS-80 BASIC), the 
C programming language, and the For:Word Plus ad- 
vanced word processor. 

The Fortune 32:16's operating system itself is scheduled 
for an update around mid-year for all users. Selected 
users have access to an interim upgrade of the operating 
system. The new version, in combination with replacing 
some ICs on the disk controller board and the upgrade to 
For:Word Plus, will make the system much quicker, I'm 
told. Our dealer will make each of these improvements at 
no additional cost. The disk-controller upgrade, on the 
other hand, is being done for all Fortune users. Fortune 
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UADCHROME BY QUADRAM 
THE QUALITY SPEAKS FOR ITSELF 


Quadchrome by Quadram is the 
first and only monitor your IBM PC 
may ever need. No matter what 
you may be doing now or years 
from now. Color graphics. Business 
applications. Word processing. 
Quadchrome does it ай. And does 
it perfectly. 


QUADRAM QUALITY 


Brilliantly Designed for 

Brilliant Color 

Quadchrome is an RGB color mon- 
itor designed to deliver up to 690 
by 480 resolution, with 80 charac- 
ters by 25 lines. That's high resolu- 
tion for a high quality screen im- 
age. But what Quadchrome really 
delivers is color. Up to 16 different 
colors at once. Bold, brilliant color. 
Just what you need to add that 
extra flair to all your graphic work. 
To add that extra punch at your 
next business presentation. 


A Quality Word Processing 
Monitor, Too 

But Quadchrome is more than just 
a great color monitor. Much more. 
Quadchromes resolution is so 


sharp, so clear, it's perfect for all 
your business needs. Word pro- 
cessing. Accounting. You name it. 
And Quadchrome is both FCC 
and UL approved. 


So get the monitor that's all mon- 
itors. The quality speaks for itself. 


Available at retail stores worldwide. 
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has recommended that the dealers upgrade the operating 
system for only those customers who “need” it now. | 
suspect this policy will return to haunt both the dealers 
and Fortune, if only in the short run. Supporting one ver- 
sion of mass-distributed software is difficult enough, but 
it will be a nightmare to support two versions until the 
second and universal release is made. 

Fortune would do well to consider providing a 
software-maintenance service that automatically updates 
subscribers’ software twice a year, supplies revisions to 
manuals (and any new manuals that are published for the 
customers’ licensed software), and offers hints and tips to 
the users. Digital Equipment Corporation has done just 
that very successfully, after a slow and awkwardly ad- 
ministered start, Such a service would keep all users at 
the same revision level, reduce bugs in the Field, keep the 
customers happy, and enhance the company’s image. 


Performance 

If you’re accustomed to 64K-byte dual-floppy-disk- 
based CP/M (or similar) systems, you'll be appalled at 
the amount of disk and memory resources Unix systems 
use. Note, however, that combined program and data 
memory sizes totaling as much as 880K bytes may be 
selected on the Fortune system. The user environment, 
whether it's within the excellent Fortune-supplied menu- 
driven shell or within the more standard Bourne shell, is 
much more flexible than CP/M's command processor, 
and the operating system services are light-years ahead of 


PROGRAMMERS FLIGHT SIMULATOR 
Apple П Plus DOS 3.3 48K 


This total IFR System disk features gobs of menu 
selectable flight programs each with breath 
taking realistic picture graphics, moving scenery, 
airport approaches, holding patterns and much 
much more. 


$50.00 At your Computer Store or direct from 
Visa 


Mastercard 
Programmers Software 
2110 N. 2nd Street 
Cabot, Arkansas 72023 
(601) 843-2988 
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CP/M's. I will describe some of these advantages in detail 
below, It's important to keep in mind that the Fortune has 
a multiuser, multitasking operating system; each user (up 
to a practical maximum of 12) can run multiple processes 
simultaneously. 

A system on the order of the 64K-byte one described 
above is the practical minimum for multiuser business ap- 
plications. In addition to the components described, the 
system must have terminals and a printer. We use three 
Fortune Intelligent Workstations along with an NEC 
(Nippon Electric Company) 7725 letter-quality (55 
characters per second) printer. That leaves one serial port 
available on this configuration for telephone or modem 
access. Our system is used for two widely disparate types 
of work; our analysts spend most of their time using 
For:Word, while the programmers spend most of their 
time editing, compiling, and testing programs written in 
one of several languages. 

Under most circumstances, the system performs at an 
acceptable level, Things tend to slow down quite a bit 
when several users are in For:Word (a lot of "character 
banging" goes on in this program; for each character 
typed, about 20 are sent from the computer to the ter- 
minal) or when they try to access the disk at the same 
time or during the execution of a program compilation. 
System response should improve when a four-port, 
microprocessor-controlled serial interface replaces the 
"dumb" unit we are now using. Another 256K bytes of 
memory should also make things better. Fortune notes 
that the universal release of an operating-system upgrade 
(version 2.0) at mid-year will also improve performance. 

À word about response degradation is in order. All 
disk-based multitasking timesharing systems have the 
same weakness: the average access time for a disk is 
thousands of times slower than it is for semiconductor 
memory. Small-business systems usually have relatively 
limited amounts of memory, compared to the amount 
that current system and users’ tasks and data require. 

System tasks called daernons (British for demons) are 
called from the disk and executed periodically to do 
housekeeping chores. The process of moving inactive 
tasks to the disk or making room in memory for large 
tasks whose turn it is to run is called swapping, The disk 
is used to minimize the amount of semiconductor 
memory the system requires and achieves an acceptable 
compromise between service and cost. The swapping 
overhead of a system, if excessive, can cause response to 
become very slow, even though the processor may be idle 
most of the time. 

Generally, delays are particularly noticeable in time- 
sharing systems when the same hard-disk drive is used for 
systems software, swapping, and user directories. Delays 


| are aggravated by low-performance disk hardware (such 


as floppy disks, whose average access time is in the 250 to 
500 milliseconds range) and by stepper-motor head- 
positioners on hard-disk drives (about 75 ms), There is a 
consensus in the Unix community about the performance 
improvements to be gained from high-speed disks (about 
35 ms average access time), optimal placement of direc- 
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tories and swap tracks (a feature said to be in Fortune's 
operating system version 2.0) on at least two disk drives 
to minimize disk arm movement, the use of overlapped 
disk seeks, separation of systems software from user 
directories, and separation of high disk-load users from 
low disk-load users. The use of only one hard-disk drive 
on a timeshared system can affect response time when 
relatively small memory is available. This is true for all 
timesharing systems, especially those that, like Unix, 
allow users to execute multiple tasks concurrently, 


Product Support 

Fortune has a Software Service WATs telephone 
number for its dealers. Users report problems ta the 
dealers, who attempt to fix them with their own resources 
or query the software hotline. Because both Unix and 
Fortune are new to most of the dealers handling the 
32:16, they often have to resort to Fortune's dealer- 
support system, 


Because the Fortune 32:16 
computer is directed at first-time 
business-computer users, dealers 

need to know about and be able to 
support the application software. 
eee ae 


Our dealer, Kramer Systems International in Silver 
Spring, Maryland, seems to be learning to support this 
product fairly quickly. The company has perceived the 
need to provide Unix expertise and dealer support that is 
more comprehensive than what many microcomputer 
vendors offer. 

Fortune offers its dealers training courses in hardware, 
operating-system software, and supporting the applica- 
tions software. Our installation was completed relatively 
early in the dealer training cycle, before some of the sup- 
port that's now routine became available. The Fortune 
32:16's commercial success seems to be driving the 
dealers toward better service and, inevitably, away from 
a willingness to discount, Because the system is directed 
at the first-time business-computer user, dealers are re- 
quired to know about and support the application soft- 
ware. 

A lot of software is available now, and more is con- 
stántly becorning available. The software and manuals 
l've reviewed seem to be solid, flexible, and nontrivial 
products. The programs are well debugged at the surface 
level, and as a whole my impression is that this is good 
first-release software. Remarkably good, in fact, For an 
industry that routinely uses its first customers as a final 
test and inspection department. The software manuals 
are outstanding for novices, but too superficial for people 
who know their way around systems and software. 

An effective dealer has to invest significant training in 
both technical and sales staffs to support the depth and 
range of products to be offered, A Financially solid, com- 
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mitted, and technically qualified dealer is a valuable facet 
of the overall decision to use the Fortune 32:16 in a 
business environment. As always, it’s wise to give some 
serious thought to the purchase contract, installation sup- 
port, and maintenance before you purchase any system, 
Despite a marketing focus on the first-time business-user, 
the Fortune has (or will have) the tools to support soft- 
ware development on a small scale. The thought of 
twelve sophisticated programmers working simultan- 
eously on a 32:16 boggles the mind, but for environments 
in which word processing and packaged applications con- 
stitute 80 percent of the system's use, ample resources are 
available, Here, too, even if you're a Unix expert, good 
dealer support is highly desirable (if for no other reason 
than as an information conduit between you and the 
support people at Fortune, who will not speak to you 
directly). 


The Unix Operating System 

Unix, a multitasking operating system developed al 
Bell Laboratories, has been both praised and damned. Ex- 
perienced users find it a superb software-development en- 
vironment, Often, however, a user must navigate 
through a complex and branching structure to find a par- 
ticular file. The Unix file structure is much like a branch- 
ing tree; the top of the structure is called the root but is 
referred ta as / (slash) when addressing that directory. 

Like other directories, / is a file, and like all directory 
files it contains disk address pointers to executable binary 
files, binary object files (the results o£ the compilation 
process or the assembler process), data files, and other 
directories. The user looks at a directory listing and sees 
the names of these files, not the pointer value. 

А typical Unix file of whatever type has an owner and 
a set of read/write/execute permissions for other users 
(naturally, nonexecutable files, such as ASCII text files, 
can't have an execute permission). By Unix convention, 
most files and all commands are styled with lowercase 
characters. 

Unix also appears to have a perverse and pervasive un- 
written rule requiring all commands be abbreviated ta the 
point of unintelligibility, For example, to get to a file 
belonging to a user called "george," you use a command 
like this: cd /usr/george. The command cd changes your 
current directory to the one specified after the cd com- 
mand— in this case, the directory george that is itself con- 
tained in the user directory. The first / refers to the root, 
where everything starts: usr refers to the directory in 
which all user directories are kept, the second / is merely 
a separator, and george is the target directory. (On the 
Fortune Unix system, user directories are kept in u in- 
stead of usr.) 

To execute a program or command, you must first 
have permission, Then you only need to type the name of 
the pathway that leads to that program. 

The file-system structure enables you to organize files 
by subject, project, month, or whatever is convenient. 
Each category name is used as a directory name. Sub- 
divisions of the category can be used as the names for 
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When one terminal 
is not enough 


Adda 
MuSYS Slave! 


Expand your Z80A/S-100 based micros with 
MuSYS slaves and TurboDOS"*. Our NET/82 
slave board has everything you need for another 
station: ZBOA CPU, up to 128K bytes of RAM, 
two serial ports, a priority interrupt controller, 
memory parity checking, and many other fea- 
tures. There isn't a more cost-effective way to 
add complete, hardware-isolated network slaves 
to your system. And TurboDOS makes it even 
better. It's faster than CP/M* * for systems func- 
tions, supports larger files (134 MB) and disks 
(1048 MB), and unlike CP/NET* it's compatible 
with nearly all 2.2 applications software. Many 
features which are optional, extra-cost, or not 
available at all in CP/M are standard with 
TurboDOS. Call today for all the details. 
Generous dealer/OEM discounts available. 


"TurboDOS Ін s irademark al Software 2000, liho, CP/M and CP/NET are 
Ired&marks af Digital Ниявағоһ, Inc., NET/82 | а trademark of М№и975 Corp. 
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Specialsts in Multi-user 


1752 8 Langley 
Irvine, СА 92714 
(714) 862-7387 
TWX: 810-595-1967 
CABLE: MUSYSIRIN 
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subdirectories if you Find that useful. These features are 
very nice, but the result is that it takes a lot of disk-head 
motions to accomplish a file access and execute the pro- 
gram, It’s also very easy to forget where things are stored 
if you are new to Unix, the project, or have been doing 
other things for a while. Moreover, this structure does 
not promote good housekeeping habits; because all direc- 
tories and subdirectories must be empty before they may 
be deleted, it becomes a chore to find all of your useless 
files and delete them, move those you want to keep, and 
then delete each of the subdirectories in ascending order 
until you are done, Because of this tedium, users need to 
be cajoled into releasing unneeded disk space before the 
disk is completely jammed with useless files. The floppy- 
disk drive can be used to provide a copy of files that 
might be useful but are not needed for current work. 

Unix enables each user to execute a number of 
tasks—called processes—concurrently, This can be very 
useful: you can start compiling a program and im- 
mediately begin editing another program module. You 
can run a "spooler" program in background mode that 
would immediately send to another computer, via a 
modem attached to another terminal port, any material 
placed into a specific directory —just the thing for making 
sure that time-critical reports generated by a team of 
people reach their destination as soon as possible. 
Simultaneous printing and editing is supported, as is 
printer queueing. 

Programs can pipe results to another program waiting 
to receive them. Thus it is possible to use several] modular 
service programs in various combinations to create new 
services. One example is the program called more. Long 
directory listings can easily zip right by your eyes on a 
terminal operating at 9600 or 19,200 bits per second. 
The directory listing can be piped to more, which will 
catch the output of the listing and display it 24 lines at a 
time, at your command. 

Yes, it would be easy to modify Is, the directory lister, 
to display 24 lines at a time, but then you'd have a pro- 
gram that makes assumptions about the terminal on 
which it is working. This is completely foreign to the 
Unix philosophy, which encourages portability and 
machine independence. Unix uses a file named termcap to 
define the individual characteristics of numerous ter- 
minals, thus making programs like more device indepen- 
dent. You can also use more to provide screen buffering 
for many other tasks—something that a custom-modified 
[5 couldn't do. Such applications might include looking at 
a long file of data produced by a program or browsing 
through text files. You would use the cat command to 
catenate a file {i.e., dump it) to the default output device 
(i.e., the terminal), but you would pipe the result of cat to 
more for screen buffering, Unix contains many programs 
that can be used as commands or used in combinations 
by piping the results of one to another. 

Unix has many unique and useful features, Even an ex- 
perienced user of other systems will find Unix a strange 
and somewhat intimidating environment at first. Many 
of the commands have very terse and not very descriptive 
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This Programming professional deserves 
lot more from his personal computer. 


He's earned it. As а seasoned professional, 
he's learned to master some of the world's 
most advanced programming tools. Tools 
pe designed to meet the everyday 
emands of programming experts. 
But as the owner of a personal com- 
puter, he's come to expect less. Less 
erformance. Less sophistication. And less 
ех йу. 


Why should programming a 
personal computer be any different? 


Prior to the announcement of micro/ 
ӘРЕ” development software, experienced 
programmers felt programming a personal 
computer was a lot like playing with a toy. 
You couldn't take it seriously. 

But today, there's micro/SPF;" a solution 
to elementary program editing tools now 
offered with most micro-computers. 

With micro/SPF™ you get the same 
procedures and commands experienced 
programmers are accustomed to using at 
work. By mimicking features found in 


Circle 360 on inquiry card. 


standard SPF software, micro/SPF™ 
provides all the sophisticated utilities pro- 
gramming professionals expect. 


Programming experts can take 
advantage of skills they've spent 
years perfecting. 


Now, for the first time, mainframe soft- 
ware is available for personal computers. 
SPF screens are fully reproduced in logical 
sequence and each screen is formatte 
identical to those found in the SPF system. 

in addition, micro/SPF™ comes equipped 
with the same primary and line commands, 
tutorial messages and program editor 
(with program function keys) experienced 
programmers are used to. 

Programming professionals who've 
spent years perfecting the art of writin 
sophisticated code deserve to work wit 
state-of-the-art tools, not toys. Find out 
how micro/SPF™ can help you do work- 
compatible programming on your 
personal computer today! 
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Fortune Global Menu 


(Fortune Applications and Languages) 


Professional 


Business 


Electronic Office 


Training/ 


Applications Tools Tools Communications! |Education System Tools 
1st level business systems Muhiman record processing asynohronous topic introduction system ulililias 
businass Surveys color graphios automated calendar bisynchronous | amusemaenis system Management| 
business graphics For Word operator training languages 
CAI training IDOL 
demonstrations product maintenance 
Recon Processing For'Word Menu Aulomated Catandar 
adil old document 
2nd (evel 
3rd level есін oki creale print print index liling advanced glossary supervisory 
document document coniral functions functions lunations 
4th level document document <ИНА5> <select > <select > <select! load <salect> < selec! > « select» 
summary summary options floppy disk, 
enler data anter dala enter required 
| | dala > 
Sth level old document new documani 


laxt entry lext entry 
modificatans — moadilicalions 


Figure 1: The Fortune Global Menu. Each of the six applications in the first level is followed by a list of available software. 


names. For example, cp copies files, nroff is a text format- 
ter, and cc calls the € compiler, while cb calls a C 
beautifier (a program that formats a C program for easy 
reading and good style). There is a very fussy syntax 
checker for the C language, called lint. The program as 
calls the assembler for the host machine, and df gives you 
statistics on the amount of free disk space available, but 
diff is used to compare the contents of files or directories, 
Literally hundreds of such commands are available in 
standard Unix when using the Bourne shell. These com- 
mands, together with an environment that makes group 
programming or other group efforts easy to organize and 
efficient to monitor, make Unix a very useful system for 
those who are willing to do the requisite apprenticeship. 

Unfortunately (no pun intended), Fortune does not 
currently supply any Unix documentation with its system 
and supplies only a relatively minuscule amount of 
documentation with the C programming language 
package, I bought a set of manuals for $91 from the 
University of California at Berkeley, whose version of 
Unix is the current model for the Fortune operating 
system. Due to the terse and sometimes irregular syntax 
of commands, the large number of commands, the poten- 
tial for disaster if you misuse a command (Unix assumes 
that you know what you're doing), and the industry-wide 
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lack of Unix documentation for the casual user, many 
consider the standard shell inappropriate for the average 
business environment. Luck is on our side, however, 
because Unix has an answer. 

Unix allows the use of many different shells. In fact, 
each user can have his own shell. The standard shell even 
lets you program within it to create new commands out 
of old ones, Thus there's a strong foundation on which 
you can build a shell that is more appropriate for an 
office environment. Fortune Systems is one of the com- 
panies that has done this. 

The Fortune shell is menu-oriented. You sign on to the 
system by turning on your terminal and typing your 
name and password in response to screen prompts. If the 
name and password correspond to entries authorized on 
the system, you can progress to the Fortune Global Menu 
(or to the Bourne shell, if your account specifies this op- 
tion). The Fortune Global Menu has six areas: business 
applications, professional tools, electronic office tools, 
communications, training/education, and system tools, 
Each of these areas has a list of available software. 

Figure 1 and photo 4 show the global menu. Note that 
some entries are brighter than others, The brighter entries 
signify software options installed on the machine. To 
select an option, you can use the Return key, which will 
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What does it take to move up in the world? 
SES made quite a reputation by adopting a few simple principles: 
ON =a 
to do a little. extra — like 3) You have to take on bigger challenges 
non ‚чї 8 Band 16 bit software, willingly. Even our single-user systems can expand 
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Foriune Systems Corporation Press (HELP) For Resistance 


Enter Selection $ Press (RETURN): cil 
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Photo 4: Global system menus and submenus. The global menu 
(4a) is the root for all access to the Fortune's operating system; 
also shown are the system utilities menu (4b) and the system 
management menu (4c). 


move the cursor through the menu selections sequential- 
ly, use the cursor keys to select the application, or type 
the entry number of the desired option (e.g., e1, or E1 for 
For:Word), followed by pressing the Execute key. 

The options within each application are also menu- 
oriented. Thus it is possible to get three or four menus 
deep into an application before you can execute a func- 
tion. This procedure treats the new or infrequent user 
very gently, but it can be tedious for users who are 
familiar with their applications. 

Menus are also a very slow way to use computer sys- 
tems. Fortune has provided mechanisms that alleviate 
some of these lengthy navigations of the system menus, 
but these commands do not yield complete access to all 
options. For example, you can go to any previously 
created document from the Document Index display 
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* 
Peraission Dira; 7 - 


(HELP) * EI 
Enter Selection Мам 1 Press (RETURN ! 


(4b) 


without climbing and descending a set of menus. 
Although it is slow and occasionally confusing, the For- 
tune menu shell and the menu approach to applications are 
generally very well thought out. Few areas have been 
neglected, and those are sufficiently technical in nature 
that the user might well use the standard Unix shell for 
them. 

You can access the Bourne shell whenever you are be- 
ing asked For a Global Menu choice by typing an ex- 
clamation point followed by the desired Unix command. 
The command is executed and you are returned to the 
menu shell at its completion. 


Summary 

The Fortune 32:16 computer offers an oustanding 
business-operating environment with a reasonably good 
technical development environment, The system is well 
designed and easy to use. Dealer support is advised if 
you're not expert at fending for yourself in complex 
systems environments. The Fortune operating environ- 
ment does not encourage tinkering with the inner work- 
ings of the operating system, but if you're technically in- 
clined you'll have a good time with the system. 

The major marketing consideration that distinguishes 
this system from the large number of similar systems on 
the market is its optional gentle user interface and the 
wide range of very high quality application software 
available now or planned for the near future. 

Some systems are better adapted to highly technical en- 
vironments, to the use of industry-standard interface 
cards (e.g., STD bus or Multibus), and to real-time ap- 
plications. Fortune Systems has, however, created one of 
the better systems currently available for business use 
and for technical efforts that do not require all of the 
nitty-gritty of standard Unix, the pleasures of the Pro- 
grammers’ and Writers Workbench modifications to 
Unix, or the flexibility of systems designed for laboratory 
environments. Given the technical orientation of the bulk 
of offerings in the Unix marketplace today, Fortune 
Systems has chosen the harder row to hoe and has done it 
very well.s 
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HE DATA ACQUISITION & CONTROL SYSTEM 


YOU SHOULD CONSIDER OVER A MINI. 
EVEN IF MONEY IS NO OBJECT. 


Let's say vou have enough money lo 
buy nearly any dala acquisition and 
control system vou might want, What 
will vou choose? 

И sheer power is vour main require- 
ment, vou might choose an expensive 
minicomptuler system. Bul. then 
again, vou might just as well choose 
Ihe new DAS Series 200. 

Simply plug the Series 200 inte any 
Mf-The shelf 15M Personal Computer 
and you'll have up Lo 3536 channels of 
analog input, 60 channels of analog 
шри and 192 channels of digital МО 
(even ЛЕГОК device control). And 
wilh measurement speeds as high as 
25,000 analog data paints per second, 
and true 12 or М bil precision, vou ll 
have enough power and accuracy for 
the most demanding applications. 

If vou need flexibilily, you'll want 
to compare other, more costly systems 
to the fully modular Series 200. И 
comes supported by an extensive 
library of integraled plug-in modules 
[hat fed vou custom tailor almost any 


combination of inputs and outputs, 
divilal or analog, And do so almost 
instantly, 

So [he Series 500 is ideal for hun- 
dreds of applications in product test, 
process control and energy manage- 
ment: in psychology, biology, analyti- 
cal chemistry and neuroscience. 

If case of use is high on your list, 
consider this: Only the Series 500 
comes equipped wilh the advanced, 
inlegraled Soft 3200 software package. 
Wilh il, vou сап sel up, collect, store, 
control, display and analyze, all with à 
few simple BASIC commands. 

In fact, $01200 makes program- 
ming so саху, you сап be up and run: 
ning with your Series 500 the same 
dav vou gel it. Even if you're not à 
compuler expert. 

Now compare advanced fealures. 
Like exclusive foregtround/ 
hackground software archilecture 
thal lels vou analyze dala while you 
collect il. Like the real-time clock/ 
calendar and precision interval timer. 


Or the tremendous range of signal con- 
dilioning options, including software 
selected gain and offsel, amplificalion 
(rom millivall levels, and provision for 
direcl conneclian of Thermocouples, 
strain gauges and RTDs. 

These are features vou might not 
gel elsewhere. no matter how much 
money vou spend. Bul then, why 
spend all that money? 

Because for less Ihan S6000 you gel 
both the advanced capahilities of the 
DAS Series 500, plus an IBM PC 
(which incidentally, you van still use 
lo da all Ihe other things a PC docs so 
well). 

For complete information on 
the DAS Series 200 data acquisition 
and control system, wrile lo us al 
Data Acquisilion Systems, Ine., 

349 Congress Street, Boston, 
Massachusetts 02210. Or call us al 
G17 423-100]. 
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Shown are IBM-PC* compatible programs. The Columbia MPC runs MS-DOS* plus six other operating systems. 


_ THE COLUMBIA MPC 
=, WORKS WITH A 

~ WORLD OF SOFTWARE. 
$3,000 WORTH COME 
FREE WITH THE SYSTEM. 


World Headquarters: West Coast: Europe: = our distributor nearest = 
8990 Route 108 3901 MacArthur Blvd. Limitenstr. 94 Áccess ie dvanced Management Central Microcomputer 
Columbia, MD21045 Suite 211 4050 Moenchengladbach 2 Wellesley, p Distributors 
(301) 952-3400 Newport Beach, CÀ 92663 West Germany (617) 23 Don CO Montreal, Quebec, Canada 
TWX 710-862-1891 (714) 752-5245 Phone 02161-33159 доог 752-2972 (514) 849-7533 
Velex 277778 Telex 852432 N.I D.I. (National Instru- RPC Electronics RPC Electronics 
ment Distribution Inc.) Cleveland, OH Pittsburgh, PA 
Dayton, OH (216) 461-2280 (412) 782-3770 
(513) 435-4503 


Distributors in Australia, Austria, Belgium, Colombia, Denmark, Hong Kong, Israel, Italy, Malaysia, Netherlands-Antilles, Norway, Portugal, Spain, Sweden, 
Switzerland, United Kingdom, Venezuela. 


Today, the Columbia MPC takes 
on hundreds of IBM-PC compatible 
software programs and IBM-PC add- 
ons or peripherals. 

What's more, six other 
Columbia-supported operating 
systems are available — CP/ M-80; 
СР/М-86; Concurrent CP/M-86, 
MP/M-86' (OASIS-16° and XENIX" 
available soon) — stretching the 
Columbia МРС software compati- 
bility beyond any other personal 
computer. 


Farther, faster, for far less. 

The Columbia MPC is shipped 
with fully supported software that 
will save you $3,000. Included is the 
entire self-teaching Perfect Software" 
family: Perfect Writer, a word pro- 
cessor; Perfect Speller, a 50,000 
word dictionary; Perfect Filer, a data 


base manager; and Perfect Calc, a 
financial calculation system. 

In addition you get MS-DOS, 
CP/M-86, Macro/86 Assembler, 
BASICA; Asynchronous Communi- 
cations Support, Diagnostics and the 
Columbia Tutor program. This 
means your Columbia MPC is up 
and running right out of the box. 
Space Commanders and Fast Graphs 
show off the Columbia МРС full- 
color graphics. 


Way out front in value and 
performance. 

With a list price of $3,995 — 
including 128K RAM, 640K in dual 
disk drives, 8 IBM-PC compatible 
expansion slots, 2 serial and 1 parallel 
МО, IBM-PC compatible keyboard, 
and color graphics monitor 
controller — the Columbia MPC is 


Commerical Computer Sales Empire Micro Products MP Systems Mid Tech Associates 
Atlanta,GA Rochester, N Dallas, Desoto, KS 
(404) 256-9190 (716) 626-3660 (214) 385-8885 (913) 441-6565 
Renaissance Technology Southeastern Data Tek-Aids Industries Tele-Terminals 

М Products Arlington Heights, IL Brooklyn Park, MN 
Concord, CA Lyn orp VA (312) 870-7401 (612) 328-3072 
(415) 676-5757 — 


Песі Software. Perfect Writer, Perfect 
CP M and MP? M are registered Irade 
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ready to go. And a complete 12M В 
hard disk system lists for $5,995 — 
software included! B/W or color 
monitors and printers optional. 


Made in U.S.A.— supported 
worldwide. 

All Columbia hardware and soft- 
ware are backed by the "Call for 
Columbia" national service program. 
So, call us or our distributor for the 
dealer nearest you —and start looking 
at the Columbia MPC. It'll show you 
a whole new world of performance 
and value. 


COLUMBIA 


DATA PRODUCTS, INC. 


Mid Tech Associates 
Florissant, 


E Mvtec, Inc. 
(314) 837-5200 


Sanford, FL 
(305) 321-2301 


Waybern Corporation 
Gaiden Grove, CA 
(714) 554-4520 


Her, Perfect Filer, and Perfect Calc are trademarks of Perfect Software, Inc. ІВМ is a trademark of International Business Machines. 
sof Digital Research, Inc. OASIS is a trademark of Phase One. MS- DOS and XENIX are trademarks of MICROSOFT. 


The Movable Conference 


A report on a revolutionary new communications medium: 
computer-moderated conferencing. 


During the eighteenth Egyptian 
dynasty, about 3500 years ago, a 
royal scribe named Amenophis, son 
of Hapu, rose to great prominence, 
He was such an accomplished com- 
municator that the pharaoh ap- 
pointed him both hereditary prince 
and master of ceremonies of the feast 
of Amun, a position rivaling that of 
the high priests of Karnak, the great 
temple city of upper Egypt. 

Since that time, the princes of com- 
munication have always aspired to 
power but have rarely achieved the 
deified status of Hapu's remarkable 
son. In 1970, however, an experiment 
in information science started a 
movement that, as this decade 
matures, will extend and transform 
this most fundamental of human ac- 
tivities and may confer un- 
precedented power on a new genera- 
tion of electronic messengers. 

Consider the ways we usually com- 
municate (talking, writing, and 
gesturing) and how we enhance that 
communication (telephone, gather- 
ings, print, video, signs, radio, ғіс.). 
Such exchanges are limited by the en- 
vironment, by the need for syn- 
chrony in time and place for dialog to 
occur. 

The most desirable form of com- 


About the Author 

Iming A. Lerch, a professor of medical 
pitysics at the New York University School af 
Medicine has published numerous articles on 
the impact of science and technology on 
кагу. 
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munication is the face-to-face meet- 


ing. But face-to-face meetings are 
unstructured, weighed down with 
sacial conventions based on rank, 
subject to misunderstandings, and 
vulnerable to information loss, lf 
needed data is not immediately avail- 
able during the meeting, many deci- 
sions will be delayed until some time 
after the conclusion of the con- 
ference, Meeting planners must have 
exquisite foresight if everything is to 
run smoothly. If numerous partici- 
pants are located in different cities, 
the travel and accommodation costs 
can be excessive and the meeting cut 
short, often before anything useful is 
accomplished. With the computer as 
communications device, however, 
the bonds of synchrony can be cut. A 
conference can now “move” in terms 
of both time and place to each partici- 
pant of that conference. 

Indeed, the most apparent dif- 
ference between computer-moderated 
conferences and face-to-face meetings 
is in the temporal relationship of the 
exchanges. In a computer conference, 
messages are forwarded in time until 
a participant reads them and replies. 
Participants may review the proceed- 
ings, respond to specific messages, 
enter new information, ask questions 
of any participant, or acquire data at 
any time, day or night. And because 


each participant needs only a normal 
telephone line or leased communica- 
tions line to connect a terminal to a 
central host computer, the inter- 
change is independent of place as well 
as time. 

In addition, because the computer 
maintains an accessible record of all 
transactions, memoranda and synop- 
ses are unnecessary; the final docu- 
mentation can simply be edited from 
the computer memory. Add a feature 
for privacy to protect proprietary ex- 
changes, and the system begins to 
develop a useful shape. 

To a limited degree, we already 
have a measure of this power. The 
telephone enables us to contact 
people anywhere, at almost any time, 
and to carry on group conversations. 
We can even use the telephone to 
transmit printed and graphic infor- 
mation. But such teleconferencíng 
must be conducted in the heat of the 
here and now, and the spoken word is 
fragile and notoriously elusive. What 
is obvious to one participant may be 
opaque to another. Some people may 
require more time to digest a certain 
piece of information, Much informa- 
tion is invariably lost. 

Thus the conventional ways we ex- 
change information are somewhat 
limited. But all of this is about to 
change in a way so fundamental, so 
profound, that the processes of со}- 
lating and synthesizing information 
will cease to exist as separate ac- 
tivities divorced from communica- 
tion, 
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roulines avallable for microcomputers, t thoroughly 

checks all live areas о! your computer system 

pinpointing hardware problems to help keep your 

compuler in parfect working order 

fio areas of your computer which are lested include 
Memory, Printer. Terminal, Disk, and GPU 


Disk Doctor automatically recovers otherwise 
unrecoverable information tram “crashed diskattas, |! 
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valuable data ar programs can be parmanently Tatah 
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In addition to being extremely thorough, every lest in | 
Diagnostics II ia also “submit «able, The outpul of ma 
tests can be logged to disk for later review 
(Requires 32K СРЛМ*) | 
Diagnostics || $125 | 
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CERBA” and MS DOS сатрап үөт 

Dish Doctor avilable for ИЛИШ all GAM" and 
СРВ" compa lle буз 
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EMISARI 

In 1970, the White House Office of 
Emergency Preparedness (OEP) was 
given the responsibility of administer- 
ing President Nixon's wage-price 
freeze. To accomplish this difficult 
task, the OEP put into use the first 
electronic conferencing system, the 
Emergency Management Information 
System and Reference Index 
(EMISARI) The following quote 
from The Network Nation by Starr 
Roxanne Hiltz and Murray Turoff 


4 т. 


Some people demand the beat. 


Superior quality at superior value identifies 
Ihe "bes!" products, ond the best in Apple ||*- 


compotibie drives is the Micro-Sci line of 514" 


floppy disk drives and subsystems. 


Business peaple needing storage, reliability 


and fast access have bear impressad with 


Micro-Sci's A40 system since we introduced it 


back in 1979. Рога lower list price than the 
Apple Disk 116, the А40 offers 20Kb more 
capacity, faster access time and greater 
data reliability. 

The Micro-Sci A70 drive combines quick 
access and high reliability with a full 286Kb 
storage capability. 

The newest member 
of Micro-Sci's Apole ІР 
compatible family, the A2, is a 
direct replacement for the Disk Il, 


(Addison-Wesley Publishing Com- 
pany, 1978) describes how EMISARI 
supervised information flow: 


The ten regional offices of OEP 
needed to be able to generate and 
share timely and useful data on 
.., the wage-price freeze. The 


regional offices had to respond to 
requests and inquiries from the 
public in a way that was consistent 
with the initial guidelines and 
emerging modifications and inter- 


Excellence 
Acknow 


ledged. 


featuring tota! compatibility at o lower cost. Batter 
sfill, you can mix our А2 drive and controller with 
thair drive and controller far complete freedom of 
interchangeability. 

And Micro-Sci's controller includes operating 
features like jumper-setectabla 3.2 and 3.3 DOS. 


Give yourself the privilege. 


Micro-Sci delivers the mast in quolity, 
reliability and performance. So when you 
consider additional drives or a disk subsystem 
for your Apple Il, indulge yourself in the Micro- 
Sci alternative. 

See our complete product line today ot 
a dealer near you. 

(SPECIAL NOTE TO APPLE Ш 
USERS: Micra-Sci also offers o full 
range of Appie ili-compatibte 
drives, Ask your loca! dealer 

for details.) 


MICRO-SCI 


Micro-Sei is а Divisian of Standun Controls, inc 
2158 SOUTH RATHAWAY STREET • SANTA ANA, CALIFORNIA 92705 + 714/562-2801 + TELEX: 910-346-6738 


international Dealer Inquiries... 


IMC International Markets Corp. Telaphons 714/730-0963 « Telex: 277782-ROBY UR 


“Аруна, Appin Ii, Appia HI ond Disk il ore registered trodomads of Apple Computer, Inc 
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pretations. The central OEP man- 
agement had to make sure that 
policy interpretation was consis- 
tent from region to region. ... 

The primary innovation т 
ЕМІЅАКІ was the ability to set up 
alternative communication forms, 
such as collections of numeric 
estimates, tables of numbers, and 
situation report forms, and have 
these assigned as a permanent re- 
sponsibility to some member of the 
communication group who would 
supply the information on a 
regular basis... . All this was 
under the control of a human 
monitor who could tailor the com- 
munication structure and the re- 
sponsibilities as a function of the 
problem at any time. 


As you might imagine, the advent 
of this unique, computer-moderated 
conferencing system was accompan- 
ied by a great deal of discord between 
the OEP establishment and the out- 
siders who invented EMISARI. The 
story of this conflict, recounted by 
Hiltz and Turoff (one of the designers 
of EMISARI) in their book, illustrates 
the friction generated when control 
over information changes hands. In 
spite of this difficulty, however, the 
concept of computer-moderated con- 
ferencing has been employed in a 
number of communications systems. 


From New Guinea 
to the Electronic Cottage 

A few years ago, the multinational 
Bechtel Corporation approached its 
telecommunications group with a 
problem: how could a team of em- 
ployees scattered across several time 
zones and continents maintain effec- 
tive communications? The great geo- 
graphical dispersion made it clear 
that only a messaging service would 
work, yet the traditional methods 
were inadequate to sustain technical 
dialog among the 10 to 12 people in a 
team. Bechtel solved the problem by 
subscribing to Infomedia's Notepad 
system, developed by one of the 
premier innovators in Ње field, 
Jacques Vallee. 

Án early Bechtel project using 
Notepad was centered at a Nevada 
molybdenum mine with no telephone 
access. In order for the site manager 


“Training? Calla 
computer school,” 


Sound familiar? Does your 
dealer turn into a “finger 
pointer” when you need help? 

At SoftwareBanc we offer a 
complete system that doesn't 
stop when your software is 
delivered. 


Do you get bewildered by 
the endless lists of soft- 
ware you find in most ads? 
Let us be your quality control 
department. 

We only sell the best pro- 
grams on the market. After a 
thorough evaluation we chose 
dBASE 11" for data process- 
ing, and 1-2-3" for financial 
management. 

Our complete line of add-on 
products help you to continue 
to get the most from your 
software. 


When you buy software from 
us, you can rest assured that 
help is only a phone call 
away. Just call us at (617) 
641-1235 for all the free 
support you need. 
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We don't send you somewhere 
else to learn more about a prod- 
uct we sell. Order dBASE ||” 
from us, and you'll receive 

a free copy of our dBASE II" 
User's Guide. You can also 

buy the User's Guide first for 
only $29, and then receive a 
full credit when you buy 


dBASE 11." 


Receive 1-2-3 TRANS free 
with your purchase of 1-2-3.” 
1-2-3 TRANS is a menu 
driven program that will 
quickly and easily transfer 
files from dBASE 11" to 
1-2-3™ and back again. 


Want more in-depth informa- 
tion about dBASE I!” or 1-2-3"? 
Attend a SoftwareBanc semi- 
nar near you. Each session runs 
from 9 to 5, and costs $175. 


Los Angeles Anchorage 
July 18-22 August 
Washington, D.C. New York City 
Aug. 29-Sept. 2 September 


"More documentation? 
Go la a book store." 


"Technical support? 
Call the publisher." 


OE ajai тә fa эра Call for price* 

BASE П. лего cet bye $479 
БЕЛЕТ о Oo diim dco $379 
dBASE 11" User's Guide ........ $29 
DBPhig" ..................... $95 
ШОРАРИ..................%. $199 
ВТ See eee oe p69 
NAMES ................... $109 
QUICKCODE ................ $199 


€ available for ІВМ PC with MS-DOS. 


If you want to learn more about 
SoftwareBanc, call or write for our 
free product catalog. 


661 Massachusetts Avenue 
Arlington, Mass. 02174 


To order call: (800) 451-2502 
(617) 641-1241 in Mass. 


For technical support call: 

(617) 641-1235 

1-2-3 is a registered trademark of Lotus 
Development Corporalion/dBASE ll is а registered 
trademark of Ashton-Tate, Inc. 

Payment may be made by: MasterCard, Visa, check, 
C.0.0., money order. Mass. residents please add 
5% sales tax. Add $5.00 for shipping and handling. 


Order Tol! Free 


[ || 1-800-451-2502 


|| (617) 641-1241 in Mass. | 


BYTE May 1983 107 


to communicate with a central office 
in San Francisco, he was given a port- 
able terminal. Each evening he 
jumped into his jeep, drove to the 
nearest town, and telephoned Info- 
media's computer in San Bruno, 
California, to receive updates on en- 
gineering and management messages 
and details concerning orders and 
shipments. The system was also suc- 
cessful in managing gold and silver 
mines in Jdaho and Canada and in 
supporting a nine-month project in 


bath century renaissance man, Leonardo Da Уй, 
caniributed an inexhaustibie collection à inventions and 
ideas Lo solive Unc world's prob!ems. These Ideas were 
centuries ahead of thelr time. The studies on this pagc deal 
with: experimenta in optics; 


Like Leonardo, vista Computer ts Answering many ol today's 
comple, campuler storage problems. The Visia V1200 Is и 
great solution to IBMPC storage. Mass storage for your IBM PC 
Computer hàs always been a problem, Оп one hand, there 
were the caotic, expensive hard diska with na cost eificleni 
means of backup. On the other hard, the |BMPC Порру drive 
lacked the speed and storage demanded by lodays 
professtanals. 


Vista's УІ 200] offers both at an incredibly attractive price. The 
removable Vistafak cartridges offer 6 Megabytes of removable 
alorége each and can be backed up 10е а Порру. 


Now hard disk sterape can be yours міт added capability 
ol interchangeable media. The V1 200 elimirigtés the worries 


the Beluga oil fields in Alaska. 

The most spectacular Bechtel con- 
ferencing project involves a mining 
operation in Ok Tedi, a remote prov- 
ince 400 miles from the coast in 
Papua New Guinea. Altogether, sev- 
eral teams had to be coordinated be- 
tween New Guinea, Australia, and a 
central office in Los Angeles. 

Ironically, Bechtel does not use 
conferencing for its internal corporate 
communications, As is true for many 
organizations, messaging 15 accom- 


VitaDavinee 


GREAT INNOVATORS 


а 


ments. last date, or backup witht 
qprmven Норру pe a 
The VistaPak cartridges hoid ӨМІ of formatted dala etti, Thr 


removable cartridge alfows you іс jeep dupficalés of your | 
y 

H 

eal y 


ol hend crashes, drive 
a new pplication of firi 


valuable data as well as |р Асар рагие paha 
accounting, word processing. spf phret 
applications. Мо other starane device offers тоге In 
and capablilfy, 


е Micraprocessar cantrolicd, 380900 
Controller = Removable Data СҮНДЕ 
cariridge * Vista 120 Day Иштат М5; 
Coniroller aocomocdates V | 200 as vil | 
Drives 


Conlact Your Loca! Уч Dealer or Cali cur Vista ПОНИ nes. | 


Vi COMPUTER | 
COMPANY, INC. | 
7317 East Edinger / Sania Аға; CA 93768 
714) 25 7 (800) 884-8042 | 
Dietribularsy 
Ше Pe ay TA иш г aa 
Vista. V4200 гта жен жылғы) дд 


аидар 1 th) rainira Cadet ot Эшен (етеін с >. 
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plished by using switching networks, 
electronic mail, and similar systems. 
This may change as computer con- 
ferencing is exploited to relieve work- 
ing groups of the need for extensive 
travel and real-time discussions. 

Two other computer-moderated 
conferencing systems, Confer and 
EIES (Electronic Information Ex- 
change System), serve the needs of 
specialized study groups and business 
clients who "meet" online to develop 
documentation, examine specific 
problems, exchange data, and com- 
municate with allied organizations. 
The Army's Delta Force, a network of 
consultants and Department of 
Defense specialists, uses Confer to ex- 
amine future needs and organization- 
al requirements. (See "Electronic Pub- 
lishing" by Arthur Bechhoefer, page 
124, for an account of another in- 
teresting application of Confer.) 

EIES has been the site of profes- 
sional-society committee delibera- 
tions such as those of the Instrument 
Saciety of America. Also, 10 hepatitis 
experts used EIES to organize a new 
database, the Hepatitis Knowledge 
Base, for the American Library of 
Medicine. The Hepatitis Knowledge 
Base is now available for download- 
ing into physicians’ microcomputers. 
In addition, Starr Roxanne Hiltz, 
coauthor of The Network Nation and 
sociologist studying acceptance of the 
new telecommunications technolo- 
gies, has employed EIES to present 
online courses such as Telecommuni- 
cations in the Future. 

In 1978, a conference was orga- 
nized on EIES, called Politechs, that 
included federal laboratories, state 
legislatures, local governments, 
public-interest groups, technical pro- 
fessional societies, and the White 
House. The conference was dedicated 
to promoting exchanges on the im- 
pact of science and technology on 
public policy. As a result of this con- 
ference, proposals have been made 
that aim at developing permanent in- 
terchanges for various departments of 
the federal government. 

After the Three Mile Island inci- 
dent in 1979, the nuclear industry 
responded by founding an Institute of 
Nuclear Power Operators that uses 
Notepad to tie together each utility 


Incubation Complete 


A Third Generation is Born 


А 280 based microcomputer board with memory and 1/0 functions 
5 « Fully complies with IEEE 696 Standard 


a 4/6/8 MHz Z80A/B/H* 
e Supports CP/M* Plus 
e Operates as bus master /slave for multi-user, multi-processor architecture. 


| • 64K on board memory, dual ported, parity checked 
| е 2 Serial ports, 1 full SASI part 
Ё = * All 1/0 drivers on board 


а Memory management 
(Pictured above)  » Full 24 bit address capability 
a 3-16 bit CTC'5 


ExpandoRAM IV —Random access memory board — — | 
utiilzing 64K or 256K NMOS RAM chips 


а Fully complies with IEEEE 696 Standard | 

« 256K Capacity with 64K chips 

• 1024K capacity with 256K chips ; i 
е Error checking and correction (2 bit detection, 1 bit correction) 

» On board refresh 

« Supports both 8 and 16 bit data transfers | | 
• 24 bit addressing 


$0300 —д new series of compact yet expandable 5-100 | E 
microcomputers. 


e Compact size approximately 4" x 14" x 17" | E 
• 6 Slot motherboard - 
» Rugged metal enclosure | 

~ Supports up to 5 users 


е 
OEM Version: Designed for ease of integration апа maximum flexibility | А 


* 280 CPU poc 
e 256K RAM 
e Versafloppy ll with free CP/M Plus™ 


№ ан 
Diskless Version: An ideal high performance system for disk intensive | 
appilcations. Eliminates disk walt states For spread sheets, spelling checkers, 

and network operation. Utilizes SD Systems RAM Disk and ROM Disk modules. \ 


— Шы эль — = Дм — 


RAM Disk 256: 4 solic state disk emulator that 
greatly increases system performance by eliminating 
disk walts tn disk Intensive applications. Excellent for 
spreadsheets, speliing checkers and software 
development. 


г 256K capacity » 1 mb total bus capacity » CP/M* 2.2, 
PLUS їм compatible » 1/0 port addresses user seleg- 
table • Storage locations addressed by on board 20 bit 
counter = On board refresh. 


ROM Disk 128: дп EPROM board that replaces a 
floppy disk drive for the purposes of booting CP/M 
and loading application programs. 


» Provides non volatile, permanent storage of pro- 
grams and data • Utilizes 2732 or 2764 EPROMS, (16 
max! = 128K capacity per board • 512K system capacity 
« Use with SDSystems RAM disk to configure a stand 
alone or network diskless system e CP/M Рішетм 
available in eproms » Serial port provided. 


WEFW-S: A single board controller for Норру and 
Winchester disk drives: 


е Fully complies with IEE 696 Standard • Free copy of 
CP/M Plus™ included » Up to 4 floppies and three Win- 
chester drives may be controlled Dy VFW-3 « Data 
transfers to and from board under ОМА or programm- 
ed 1/0 control • Supports 24 bit address space. 


CP/M Pius™.nigh performance single user 
operating system. 


eCP/M® 2.2. compatible—no modification! е When 
used with SDSystems 256K memory board speeds are 
upto 7 times faster than CP/M* 2.2, « High perfor- 
mance File system » MP/M® li file password protec- 
tion « Time and date stamps on files • Support for 1 to 
16 banks of RAM » Support for 1 to 16 drives of up ta 
512 MB each « Easy to use system utilities with HELP 
facility е Powerful batch facility » Sophisticated pro- 
grammer utilities. 


СР m* 22andCPY m Plus™ are registered tradernarkes of Digital Research, Inc *280 productof Zilog Corp | " xy 


5 DSYST = re S 10111 Miller Road • Dallas, Texas » (214) 340-0303 • TLX-682 9016 
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A Syntech company 


Communitree: A Microcomputer- 
| Based Conferencing System 


An organization in San Francisco 


called the Communitree Group has de- 


veloped a computer conferencing 
system for the Apple II. Designed as an 
alternative to the many computer bul- 
letin boards around the nation, this 
system provides a relatively simple 
messaging structure capable of sup- 
porting complex branching communi- 
cations— hence the name Communi- 
tree. In operation, you simply dial the 
system as you would any other bulletin 
board. You then obtain a list of parent 
conferences that can be accessed with a 
simple READ command. 1f the selected 
conference contains a subconference 
structure, the titles of the branch con- 
ferences will be displayed. You may 
browse as with more elaborate systems 
and enter messages with a simple line 
editor. Only the system operator has 
the power to 
Help files assist novices in learning the 
system's features. 

This design is similar to The Source's 


Participate in that it rode a mes- 


sage-branching structure. Communi- 
tree is much more primitive, however, 
because machine limitations restrict 
the resources available to users, but the 
system's simplicity makes it easy to 
learn and very suitable for restricted 
applications. 

To run the conferencing software, 
you must have an Apple II with 48K 
bytes of RAM (random-access read/ 
write memory) and two disk drives. 
This will support a maximum of 320 
fifty-line messages. The system deletes 
notes that are not current, and it can 
easily handle up to 35 users per day if it 
is kept online 24 hours per day. The 
Communitree Group also intends to 

develop software for other personal 

computers such as the IBM Personal 
Computer. —- 

The source code is written in 


FORTH, and the cost of the program 


and manuals is $150. 

Additional information may be ob- 
tained from the Communitree Group, 
Suite 207-3002, 470 Castro St., San 
Francisco, СА 94114. — 


with consultants, vendors, and nu- 
merous organizations. 

Participate, a conferencing system 
that has recently appeared on The 
Source, has facilitated conferencing 
among disparate groups. These 
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lete or shift messages. | 


groups can subsequently organize 
themselves into communities. 

An interesting example of the syn- 
thesis achieved in such a structure is 
the electure, a project designed and 
implemented by a group of approx- 
imately 20 participants within a 
three-month period. Jim Rutt, while 
serving as manager of Product 
Development for The Source, started 
with a concept developed by David 
Hughes, an early exploiter of com- 
puter telecommunications as a 
teaching tool, and suggested that Par- 
ticipate provide popular electronic 
lectures or “electures.” A conference 
was started in which the members ех- 
amined the scope, organization, and 
operation of an electure. 

Despite the fact that many key 
members of the conference were 
periodically absent for extended 
periods, the group was first able to 
define the mechanism and procedures 
that were needed and then put the 
first electure online. The "electurer" 
was Starr Roxanne Hiltz, and the sub- 
ject was the computer revolution— 
how the "electronic cottage" is chang- 
ing the home. It appeared in seven 
segments, each segment followed by a 
ballot and a separate discussion con- 
ference. The electure became a 
powerful model for colloquia, semi- 
nars, electronic publishing, and struc- 
tured telecommunications. 


Where the Conferences Áre 

As of this writing, approximately a 
dozen commercial conferencing ser- 
vices are available in the United 
States. Some of these are run on cen- 
tral computers and can be accessed by 
terminals or microcomputers via 
packet-switching networks such as 
Tymnet and Telenet. Some can be 
licensed for use on a private main- 
frame computer. Most of these ser- 
vices are summarized in table 1. In 
addition, there is even a computer- 
moderated conferencing system that 
runs on a microcomputer. 

It is difficult to compare the 
various conferencing systems because 
many were designed with different 
tasks in mind. This has led to certain 
structural and operational quirks 
peculiar to each one. However, 
because some features are shared, 


there are undeniable family re- 
semblances. 

All systems are designed to 
facilitate many-to-many communica- 
tions. Participate differs somewhat in 
that it was designed to accommodate 
what has been referred to as "inquiry 
networking." Users of Participate 
may branch off a main conference 
and develop their own subconfer- 
ences, usually based on an inquiry 
generated in the trunk discussion. 
This multiple-branching capability is 
analogous to the organization of sub- 
committees in a plenary session. The 
subcommittees are established to ex- 
amine specific topics and then report 
back to the full committee. This 
structure facilitates the problem- 
solving aspeci of conferencing. 

Of course, any system that pro- 
vides such opportunities for multiple- 
branched conferencing must also sup- 
ply the user with means to maintain 
access and control. This requires a 
more complex set of instructions that 
can frustrate the unsophisticated 
subscriber. Initially, users may have 
difficulty knowing where they are 
within the conference hierarchy. 
Most computer conferencing systems 
have limited branching capabilities 
and use as simple a procedure as 
possible in order to achieve user- 
friendliness. 

This does not mean that such sys- 
tems are simple—far from it. EJES 
furnishes elaborate subdivisions for 
specialized information transfers, 
such as an electronic marketplace for 
buying and selling information and a 
“paper fair,” a repository of research 
documents. Participate relies on its 
branching capability, which users 
must learn in order to tailor the sys- 
tem to their own needs. 

Perhaps the most elaborate system 
is Augment, which gives the sub- 
scriber maximum control over all tex- 
tual operations, from processing to 
multicolor page composition. Such a 
system requires a high degree of user 
knowledge and skill. 

Com, the Swedish entry, has an ex- 
tremely flexible structure that enables 
participants to track related messages 
via the links that interconnect them as 
a discussion grows. A single com- 
mand is all that is needed to trace the 


North Star solutions are simple and powerful. 


Not everyone needs а small 
business computer as powerful 
and fully-featured as a North 
star. The North Star ADVAN- 
TAGE and HORIZON" micro- 
computer systems are built for 
those who demand a great deal 
more...of themselves as well 

as the vital tools they select for 
office automation. 


Powerful 

Putting a North Star system 
through its paces is like high- 
speed driving in a luxury sports 
car: instant response to user 
commands, with a feeling of 
untapped resources within. Your 
North Star system has the power 
to get you through the fast 
curves of business and over 
towering peaks in workload. 
North Star outperforms the 
industry in single-user, multi-user 
and now in office network 
systems. 
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See us at NCC, Booth -W6358. 


The North Stor logo, tagline and HORIZON ore either trodemarks 
or registered trademarks of North Stor Computers, Inc. С 1983. 


Systems serviced nofionwide by MAI/Sorbus Service Division. 


Simple 

Advanced software engineer- 
ing has harnessed the power 
of the HORIZON and ADVAN- 
TAGE, so that achieving your 
results is as simple os a Sunday 
drive. Concise user commands 
instruct the computer to work the 
way you want it fo. 

And, we keep it simple every- 
where: service, system expansion, 
and even custom software. 

Solutions 

Morth Star systems are de- 
signed to get you from A to B as 
effectively os possible. The 


designed-in harmony of our word 
processing, planning, accounting 
and other applications permits 
faster solutions and a broader 
range of possible accomplish- 
ments. 

And no solution is complete 
until it is in presentation form. 
North Star graphics concisely 
present your results in charts, 
graphs and graphic figures. 

Discover North Star's simply 
powerful solutions at one of over 
1000 computer stores or systems 
houses. Call 800-447-4700 for 
the location nearest you, or write 
North Star Computers, Inc., 
14440 Catalina Street, 


San Leandro, CA 94577. » 
NorthStar 


Simply powerful solutions. 


Systam 


Participate 

Participation Systems Inc. 
43 Myrtle Terrace 
Winchester, MA 01890 


EIES 

Electronic Information Exchange 
System 

New Jersey Institute of Technology 

323 High $1. 

Newark, NJ 07102 


Notepad 

Infomedia 

601 Trager Ave., Suite 275 
San Bruno, CA 94066 


Confer 

Advertel Communications 
2067 Ascot 

Ann Arbor, MI 48103 


Hub 

Institute for ihe Future 
2740 Sand Hill Rd. 
Menlo Park, CA 94025 


Com 
Swedish National Detense 
Research Institute 


Stockholm University Computing Canter 


Box 27322 
5-10254 Stockholm 
Sweden 


Genie 

Data Dynamics 
POB 5517 
Portland, OR 97228 


MIX 

Matrix Transaction Exchange 
Crass Information Co. 

934 Pearl Mall, Suite B 
Boulder, CO 80302 


Augmant 

Tymshare 

20705 Valley Green Drive 
Cupartino, CA 95014 


Availability 


The Source; 
may be licensed 


Connect Costs 


$20.75 10 $5.75mour; 
closed user group: $5000; 


Processor 


Prime computers 


licensing cost: $10,000 


to $60,000 


Telanet, Univet, $75/month; 


or direct dial 


Perkin-Elmer 3230 


group accounts: $200/month 


plus $10/month per user 


plus $8hour 


Tymnet; 
may be licensed 


£10/hour average; 
closed user group: $1000/user 


DEC-20 wilh TOPS-20 
operating system 


plus $60/hour; 
licensing fee: $35,000 


Тела! 


Uninet: 
may be licansed 


no subscription service; 
may be licensed 


$19fhour average 


$30 10 $ 40/ћоџг; 
licensing fee: $40,000 


purchase cost: $14,000 
($7000 for universities); 


Amdahl 580 


DEC-20 with TOPS-20 
Operating system 


DEC-10; 
DEC-20 


leasing cost: %4000/уваг 
($2000/year for universities) 


no subscription service; rental cost: 


may be rented or licensed 


$15.000/3 months; 


CDC Cyber 175, 
DEC УАХ-11/780 


licensing costs: $35,000 


Теіелеї; 
may be licensed 
and up 


Tyrnneat; 
may be licensed 


$50 fee plus $25mour; 
leasing costs: $1000/month 


$14 lo $ 18/hour; 
licensing cost depends 


DEC systems 


DEC-20 with TOPS-20 
operating sysiem 


on implementation 


Table 1: A list of commercial computer-moderated conferencing systems available today. Most of these systems can be accessed 
with either a microcomputer or a terminal. In addition, the software for some of these systems can be licensed for operation on a 


mainframe computer. 


complex branches of an involved dis- 
cussion. 


Computer Resources 

One of the main advantages of 
computer-moderated conferencing is 
the ease with which you can access 
other very useful computer resources 
such as text editors, databases, and so 
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on. Obviously you need an editor to 
process text that you will enter into 
conference discussions, and data- 
bases, programs, graphics packages, 
and instructional texts are all signifi- 
cant enhancements. 

This support may be achieved by 
one of three strategies: putting the 
resources on the conferencing com- 


puter, accessing a separate resource 
computer over a network link, or im- 
plementing these resources directly 
on the user's microcomputer. In this 
last case, the conference computer 
may append one user's resource for 
the benefit of other users, although 
this is not the most important feature 
of such an arrangement. Obviously, 


You can count on 3M diskettes. Day after day. 


Just like the sun, you can rely on 3M diskettes every day. At 3M, 
reliability is built into every diskette. We've been in the computer 
media business for over 30 years. And we've never settled in. 
We're constantly improving and perfecting our product line, from 
computer tape and data cartridges to floppy disks. 

3M diskettes are made at 3M. That way, we have complete control 
over the entire manufacturing process. And you can have complete 
confidence in the reliability of every 3M diskette you buy. 

Look in the Yellow Pages under Computer Supplies and Parts for 
the ЗМ distributor nearest you. In Canada, write ЗМ Canada, Inc., 
London, Ontario. If it's worth remembering, it's worth 3M diskettes. 
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If you're a dealer, ОЕМ, or fairly knowledgable 
end user, Vandata has an incredible deal for you — the 
Vandata Business Software Package. The package includes: 
General Ledger, Accounts Payable, Accounts Receivable 
and Payroll with Cost Accounting, plus our custom 
installation program. All for only $295. 

Why so low? Because a mature user doesn't need 
support. That drastically cuts our costs. And yours. 

And if you're a software dealer, you can resell 
Vandata Business Software without paying royalties. The 
Vandata business package is the best-debugged, easiest- 


to- install enhanced Osborne-based system on the market. 


It's well worth up to $995 with your support to end users. 

Minimum requirements are 48K RAM, CP/M"*. or 
CDOS, CBASIC2"", a CRT and a 132-cotumn printer. The 
package is available on most CP/M disk formats. Our 
installation manual is included and the Osborne/McGraw- 
Hill application manuals are available separately. 

Why pay for support you don't need? Order the 
Vandata Business Software Package. Call toll free: 


1-800-426-5248. VAN DATA 


17544 Midvale Ave. N., Sulte 107, 
Seatile, WA 98133. 

In Washington call (206) 542-7611 
VISA or MasterCard accepted. 
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line costs may be minimized if you 
can access these editing and program- 
ming resources offline. (111 discuss 
this further in the following section). 

EIES uses a microprocessor to dial 
out through Telenet to specific re- 
sources such as the New Jersey Educa- 
tional Computing Network, which 
provides software packages for data 
analysis. 

Designers of the Hub conferencing 
system from the Institute for the 
Future (IFTF) decided to support four 
basic activities: graphics, program- 
ming, documenting, and balloting. 
Upon conclusion of the develop- 
mental] and testing phase of the 
system, Hubert Lipinski and Richard 
Adler of IFTF concluded that a more 
general method of achieving user- 
mediated access to resources is 
through a programmable microcom- 
puter, so that connection to the con- 
ference computer and the resource 
computer could occur simultaneous- 
ly. 

Participate, as implemented on The 
Source, relies on the resources of the 
host computers in McLean. Virginia. 
These include various compilers; 
mathematical, statistical, and finan- 
cia] packages; and management 
modeling programs. The procedure 
for accessing these resources is com- 
plicated, however: the data must be 
processed outside the conference, the 
result placed into a file, and the file 
transferred into the conference. 


Microcomputers as Terminals 

As mentioned previously, you can 
reduce online charges by using a 
microcomputer (or intelligent ter- 
minal) capable of supporting text pro- 
cessing and a wide variety of commu- 
nications tasks. A long document can 
be composed offline, edited, and then 
transmitted to the conference. Con- 
versely, documents can be down- 
loaded and read at leisure. And for 
the corporate executive with a hectic 
schedule or the computer hobbyist 
with little money, the microcomputer 
can wait until an appropriate time 
(say, after midnight when the net- 
work rates are lowest), dial into the 
conference, upload documents, 
download messages, and inform its 
user of the transactions the next day. 


LET THE “ANGEL” DO THE 
ҮРЛАТТІМСІ........................... 


Two RS 232C Connectors for serial In 


put and culpul 


G Leds to Indicate power, transmission 
and reception status, buffer acthellies, = 


page number, eic. 
SKIP and REPRINT provide independen 


page солов ш гергий portions of 
documentation 


40 Pin Expansion Bus available lor 
future expansion 


COPY provides convenient one key opera- 
tion for single copy or тиКі-сору of tex! 


3 externally grcessible Dip Switches for 


baudrate, device type, and parallel and 
serial aelections. Selections сап be made Á 


without losing buffer 


Connect an "ANGEL" between your com- 
puter and your printer, and let the "ANGEL" 
da the waiting .... 

Your valuable computer spends 95% of its 
time waiting for the printer to catch up...and 
while the computer waits, the payroll con- 
tinues. 

The computer sends data to the “ANGEL” 
at speeds up to 19.2K baud. The "ANGEL" 
stores data and sends it to the printer at a 
speed the printer can handle, and your com. 
puter is free to continue working without in- 
terruption. 


A USER WRITES: 

"| uied the "ANGEL" with my Altos 
system connected to an Epson МХ.100, 
both set at 9600 baud. Without the 
“ANGEL” it takes 30 minutes to print 210 
doctors requisition forms, ith the 
"ANGEL" installed, my computer is free 
after 90 seconds.” 


With "ANGEL'S" self diagnostics and 
memory test, the entire system thoroughly 
checks itself every time you power up. 
PAGE REPRINT is another unique feature. 
EXAMPLE: You are printing a 32 page 
report, and the paper jams at page 1]. 
Reset the printer to the top of the form, 
press PAGE REPRINT, and resume printing 
at the top of page 11, Want to restart two 
pages back? Press PAGE REPRINT twice, 
and you resume at page 10. 


PAGE REPRINT 


THE INTÉELLIGH'NT БЕРГЕЙ 


Function heya extend the useful com. 
mands іс more then LO, including: hea- 
dump. memary мыд, remote loeding =i 


independant PAUSE and HOLD. con 
trols ta suspend transmission and recep 


uon 


B әмуіс-оретшіе membre ісу sicha 


Two 20 Pin Edge Connectoes for paratei 
(при and ouiput 


"ANGEL" is compatible with almosi all Micro-Computers, Including IBM, Apple, TRS-BO, Vector Graphic, NorthStar, Altos, 
Xerox. Heath, Zenith, NEC, DEC, etc. with RS-232 serial, Hardware Handshaking, оғ Centranics compatible parale! interface. 
The manufacturer reserves the right to change the product specification. 


..And think of these other possibilities: 
HEX DUMP. Display or printout every bit 
of data your computer sends out to Ihe 
printer in an easy-to-read Hexidecimal and 

| format, A must for your programmer. 
Pause and Hold for real time programs. 
Page skip for selective printing. What a 
waste to print the entire documentation if 
you only need part of it. 

Simple external switch et let the 

"ANGEL" accept either RS-232 serial or 

Centronics parallel data and can output 

either/or іп any combination, 

(S-S,S-P,P-S,P-P). The "ANGEL" is com 

patible with almost all Micro-Computers, 

and can be installed by anyone in minutes. 

Switches are clearly marked for ease of 

operation, and a concise, USER FRIENDLY 

operator reference card is included with 
each unit. 

The "ANGEL" has a full one year limited warranty. 

THE “ANGEL” WILL NEVER KEEP YOU 

WAITING! 


The chart shown here illustrates the features 
of the "ANGEL" compared to other buffer 
devices. When compared with the 
"ANGEL", the others just don't measure up. 
Sorry guys. 


* Can only be confiqurated for one of the Кии Mod 
""Information based on svallable specillcations from 
marutactoreis advertisement жа of December, 1982 


Mücro-Fazer TM ol Quadram Camp. 
Sooper бросит TM of Compullnk Corp. 


| ORDER TO LIGO RESEARCH 


| Please rush me ( 


)'ANGEL(SY @ 
$295.00 each 
Sub total 


a Add 6% U.S. sales tax 


Delivery charge $4.00 _ 
TOTAL 


| Charge my () VISA () MASTERCARD 
| МҮ ACCT. # IS. 


Ligo Research, Inc. « 396 E. 159th St. + Harvey. IL 60426 » 1-312-331-8797 • in Canada 1-416-859-0370 | EXPIRATION DATE 0. 
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The essential capabilities for a 
microcomputer communications soft- 
ware package are the following: 


® to provide a transparent talk utili- 
ty that relegates the microcomputer 
to the “dumb” role of inputting key 
strokes and displaying information 
sent back by the host 

® to record into mass storage all in- 
formation received in the talk mode 
e to upload files to the host com- 
puter in the talk mode 

e to upload files with a "stop-and- 
wait” protocol so that large files may 
be uploaded without exceeding the 
buffer capacity of the recipient 
machine (for example, a microcom- 
puter might upload a file until the 
host machine sends a wait signal—a 
Control-S on most keyboards—and 
will resume uploading when the host 
sends a continue signal—usually a 
Control-Q) 

® to divert incoming data to a 
printer if hard copy is needed 


Many other capabilities are useful, 


e Full Olivetti 
writer 
warranty 
e UL. 
Listed 


FEATURES 


and much depends on such factors as 
the data-transmission rate. With slow 
data transmission, the stop-and-wait 
protocol is usually not needed. If ac- 
curacy is essential, such as when 
sending binary or numerical data, 
asynchronous transmission may not 
be satisfactory. 

Existing communications software 
packages for linking personal com- 
puters to such popular subscription 
facilities as Compuserve and The 
Source have rather limited capabili- 
ties, In contrast to this are the pro- 
prietary networks (e.g., Ethernet, 
Wangnet, and SDnet) developed by 
office equipment manufacturers for 
in-house electronic mail, Telex opera- 
tions, the sharing of peripherals, and 
other telecommunications. 

Recently microcomputer software 
designers have begun integrating 
packages for text editing and format- 
ting, database management, and 
asynchronous communications all 
into a single system, One such 
system, MIST (Microcomputer Infor- 
mation Support Tools), was 


DAISY WHEEL 
PRINTER 


$695 


plus shipping 


е Typewriter operation with nothing Io disconnect € 10, 12 or 15 characters per 
inch switch selectable e Portable with carrying case e Entire Interface mounied 
internally in the Oliverd Praxis 30 typewriter € Underlining € Cables avallable for 
most Computers е Service from Olivetti dealers e Centronics compatible parallel 
input s виш in self test e Canridge ribbon e 2nd keyboard switch selectable, 


BYTE 


WRITER 


125 NORTHVIEW RD, ITHACA, N.Y. 14850 
(607) 272-1132 
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developed by Peter and Trudy 
Johnson-Lenz and is available from 
New Era Technologies for licensing 
on microcomputers using the CP/M 
2.0 operating system (MIST requires 
56K bytes of volatile memory and 
two 250K-byte floppy disks). 

Ultimately, multitasking multiuser 
operating systems running on the new 
generation of microprocessors will 
enable conferees to access many 
discussions, databases, and computer 
resources simultaneously. Without 
question, this will elevate telecom- 
munications into a new realm about 
which we can only speculate. 


An Example: Participate 

The best way to give you a good 
idea of how computer-moderated 
conferencing works is to show you an 
example of transactions with Par- 
ticipate on The Source. Getting into 
Participate is somewhat easy. After 
logging onto The Source and re- 
questing command mode, all І have 
to do is type "PARTICIPATE." My 
terminal should then respond by dis- 
playing the following: 


IPARTI Version 3.08] 

Welcome to PARTICIPATE on the 
Source, IRVING! 

"PARTICIPATE" AND "PARTI" are 
trademarks ol Participation Systems Inc. 
5 waiting notes. 


Read, Scan, Batch, Cancel or Hold? 


When a Source user asks for Partic- 
ipate, the conferencing computer 
automatically checks its memory to 
see if the account number is registered 
and what conferences the customer 
has access to. In this case, the com- 
puter recognizes me as “IRVING.” It 
is more than a name, it is an address 
to which others can send messages 
and information. Note that | have 
five messages waiting for me. If | 
simply type "Read," I will be asked to 
respond to them one by one. By 
batching them together, I can decide 
what to do at the conclusion. These 
notes may be conference notes, read- 
able by members of the conference, 
or they may be addressed to me alone 
or to groups of respondents. 

Let's say [ am involved with the en- 
gineering section at a computer man- 


ZERO TO MULTIPLAN. 
IN 5.2 MINUTES. 


FINANCE OR ACCOUNTING WORKSHEETS FAST. 


Gentlemen. start your 
computers. 


b A[mAmunim4t»d uerba SER PCTWIN 


Select budget 
intervals. 


№ ond build financial or 


Your sales budget on the 
Multiplan electronic 


worksheet-inrecord time. 


Time: 5.2 


First. Microsoft created 
the Multiplan interactive 
electronic worksheet, to 
help you analyze your.busi- 
ness problems and explore 
possible solutions. Without 

' asking you to become a 
computer expert. 

Now we've added the 
Multi-Tool, budget and 
financial expert systems. 

They can help design 


accounting worksheets 
tailored to your specific 
needs. In minutes. 

You wont have fo worry 
about developing formulas 
or formatting screens to 
build your Multiplan work- 
sheets. Because the expert 
systems literally do it for you. 

For example, the Multi- 
Tool Budget expert system 
creates seven inter- 
related 


Enter sales 
revenue. 


| Time:1.0 


Multipian worksheets for a 
total budget planning and 
control environment. 
What's more, each system 
is developed by experts: 
business professionals and 
leading authorities in 
finance and accounting. 
You'll benefit from their 
knowledge immediately, 
through the powerful work- 
sheets each Multi-Too! 
expert system builds for 
you, And with the 
. sophisticated 
tutorial manuals 
that accompany 
each system. Each 
manual provides 
in-depth informa- 
tion about both the 


sheets and the 
areas of finance 
and accounting 
they cover. 


design of the work- 


Enter selling 
EXPENSES. 


The result: a tailored 
electronic worksheet that 
helps you make high quality 
decisions. 

That's just what you'd 
expect from Microsoft. The 
people who let you con- 
centrate on your business 
rather than on your 
computer. 

Ask your computer dealer 
to let you test drive the new 
Multi-Tool expert systems. 
Better fools that help you 
put your business in first 
place. 


THE MULTI-TOOL EXPERT 
SYSTEMS. A POWERFUL 
ADDITION TO THE MULTIPLAN 
ELECTRONIC WORKSHEET. 
Available now: 

The Multi-Tool Budget 
expert system. 

The Multi-Tool Financial 
State meni expert system. 


BET TER TOOLS FOR MICROCOMPUTERS 


| MICROSOFT. 


Microsoft is с registered trademark, and Multi-Tool, 
Multiplan and ihe Microsoft logo are trademarks 
of Microsoft Corporation. 
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Less 
for Your 
Money 


If you do word processing on 
your personal computer, you 
probably know that there are 
many programs for sale to help 
you with your spelling. But the 

iggest spelling error you'll ever 
make is paying too much for your 
spelling correction software. The 
Random House ProofReader 

ives you less for your money — 
ess trouble, that is, and fewer 
spelling errors. The Random 

ouse ProofReader is based on 

the world famous Random House 
Dictionary. It contains up to 
80,000 words, depending on 
your disk capacity. You can add 
new words with the touch of à 
key. It shows you the error and 
the sentence it's in. It instantly 
suggests corrections. It even ге- 
checks your corrections. And it 
costs half as much as other 
pogin with far less power. The 

andom House ProofReader is 
compatible with all CP/M 2,29, 
MS-DOS® and IBM Personal 
Computer? systems. 


For orders or information, see your 

laca! dealer or call 505-281-3471. 

Master card and VISA accepted. Or write 
Random House ProofReader, Box 339- B, 
Tijeras, NM 87059. Please enclose $50 


and specify your computer model, 
disk size and memory, 


Random House aad thr House design arc гедіметеі 
майна of Random House, lnc. CP/M 16 4 teku- 
tered trademark af Гдз Reseach, lnc. Вы acd IBM 
Personal poter ate седінегені trademarks of 
International Business Machines, Inr. MS-DOS и а 
regiverred trademark of Асек (Е, Тас. 
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ufacturing company, and | have been 
using a conference on engineering to 
keep in touch with everyone. The 
following message illustrates a typical 
exchange: 


"NEW PRODUCTS" Conference 83,34 
HENRY, about "THE MANUFACTURE 
OF PORTABLE PRINTERS." (answers: 5) 
THUR, 01/27 13:35 (264 characters) 

The deciston has been made ta design 
and produce portable printers. The 
ptoduct ів to be on the market by the 
middie of nex! year. All membera of the 
engineering staf are to begin their 
preliminary discusdons in this con- 


ference. 


Join fo receive future answers? 


This message alerts me to the fact that 
on Thursday, January 27, another 
conference participant, HENRY, or- 
ganized a new conference called 
"NEW PRODUCTS"—the 34th con- 
ference of 1983 (83,34)—about the 
manufacture of portable printers, and 
that there are already five responses 
in the conference discussion, I can 
Find out who has already joined and 
what the tapics of the discussions are, 
or I can join for a while, participate in 
the discussion, and then leave or quit 
the conference. Once I leave, how- 
ever, I will no longer automatically 
receive notification of new discussion 
entries each time I log onto the com- 
puter, 

Let's say I want to start my own 
conference, "JOINT," to establish 
communication between the engi- 
neering department and the market- 
ing department to help market port- 
able printers. To do this 1 type 
"Write" or simply "W" in response to 
the computer prompt, "Disposition 
for NEW PRODUCTS?" At this 
point, ] can write my message in a 
special editable workspace—the 
scratch pad—set aside by the con- 
ference computer. 


This is to notify all members of the engi- 
neering staff that a joint marketing-engi- 
neering conference called “JOINT” Con. 
lerence has been organized to coor- 
dipate activities, А preliminary market 
aurvey Indicates tha! there are three 
manulacturers ol portable printers with 
high inventories. Design lallures may 
have been the largest factor contributing 
ta their lack of sales, and il will be 


necessary to determine what was respon 
sible jor their poor performance. 


The above message will be automati- 
cally appended to the “NEW PROD- 
UCTS" Conference. At this juncture, 
I may use the editable workspace to 
organize the “JOINT” conference. As 
members of the engineering staff log 
onto the computer, they will be in- 
formed of my message concerning the 
“JOINT” conference and given the 
opportunity to join and participate. 

This kind of communication sys- 
tem gives everyone the choice to 
enter, abstain, or simply monitor all 
goings-on. Only the moderator—the 
discussion editor—has the power to 
restrict membership, delete, or 
modify what has been recorded in the 
conference, It makes no difference 
whether HENRY and 1 are separated 
by a few feet or 10,000 miles, by sec- 
onds or days. 


The Computer as Publisher 

Some large corporations, primarily 
those involved in computer technol- 
ogy, have begun to experiment with 
automated conferencing as a tool to 
facilitate their developmental work. 
The Massachusetts Institute of 
Technology's Center for Information 
Systems Research has been using Par- 
ticipate to run a conferencing project 
for a number of corporations, The 
MIT program has been particularly 
successful in using Participate to 
organize meetings and to explore 
specific conference topics, Notepad 
was used ta organize the Spring 1982 
Office Automation show in San Fran- 
cisco. 

In the past, a major meeting re- 
quired careful planning and volumes 
of communication, bur when the 
preparatory work is handled in a 
computer conference, the content and 
scope of a meeting are easily devel- 
oped. Computer conferencing cannot 
substitute completely for all 
meetings, of course, but it can greatly 
increase the productivity of meetings 
when they do take place. Such con- 
ferencing also includes a democratiz- 
ing feature: the organization is open 
to criticism and discussion among all 
conferees. 

This immediately points to a poten- 
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fine German machines to work. 
Some people drive them once they arrive. 


The tradition of high quality, high performance German 
craftsmanship and engineering is legend. And while we most 
often see that tradition in action on America's streets and 
highways, it is in America’s business offices that its future 
holds the most promise. 

The BASIS 108 is the proof. 

This == small business computer passes higher- 

priced competitors with case. Its dual 
processors — for CP/M* and Apple II* 
compatibility — open up the largest 
library of microcomputer software 
and plug-in peripherals available today. 
— This unique combination also provides 
compatibility with other popular languages, including 
Pascal" and LOGO” 

The detached keyboard is a work of art and practicality. 
Lightweight and low profile, it features a full one-meter cord 
for comfortable operation on your desk — or your lap. There's 
a full 128-key ASCII character set. Fifteen user-definable 
function keys that can provide access to 60 distinct functions. 
A nine-key cursor control block. And a convenient eighteen- 
key numeric pad. For special applications, you can also 
custom map the keyboard with a simple exchange of ROMs. 

And there's more. RGB and composite NTSC or PAL 
video. Keyboard-selectable 80-or 40-column display. 


High resolution color graphics. Parallel and serial printer 
interfaces. Easily accessible outboard I/O connectors. Six 
Apple II-compatibie card siots for peripherals expansion. 
Even a two-inch alarm or music speaker. 

The BASIS chassis is cast aluminum, eliminating heat 
and RFI interference problems. And there's plenty of room 
for internal expansion to include hard disk drives and 
other peripherals. 

The BASIS 108. Microcomputing's "Best Of Both Worlds? 
German craftsmanship and American business savvy. 
CP/M-based business computing and Apple II-based personal 
computing. High performance and a surprisingly low cost. 
The BASIS 108. A computing machine finely tuned to handle 
the fast tracks of business today. 

Call your BASIS dealer for a test drive. 


BASIS 


INCORPORATED uJ 


5435 Scotts Valley Drive 
Scotts Valley, CA 95066 
(408) 438-5804 TWX: 910-598-4512 


CP/M^* is a registered trademark of Digital Research, Inc. Apple П is 4 tegistered trademark of Apple Computer, Inc. Pascal™ is a trademark of the Regents of 
the University of California at San Diego. LOGO™ is a trademark of Logo Computer Systems, Inc. 
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tally important new application. 
Computer conferencing may be ideal- 
ly suited to filling certain gaps in 
publishing. Consider this: with a 
computer terminal connected to a 
network, the user has potential access 
to thousands of information libraries 
or databases—from the New York 
Times Consumer Data Base to the 
Library of Congress Card File, There 
is no substantia! publisher of data 
that does not put at least part of its in- 
formation into computer storage, 
Some commercial information ser- 
vices such as Dialog, a subsidiary of 
Lockheed, have access to over 
45 million records in more than 120 
databases on business, science, medi- 
cine, technology, the humanities, and 
politics. 

The computer facilitates the search 
for meaningful information by pro- 
viding highly selective search 
strategies. It is no longer true that the 
proliferation of information Is 
threatening to deluge us with mean- 
ingless drivel. The problem is the op- 
posite, Information is not being pra- 
duced fast enough. 

Particularly troublesome is the fact 
that some scientific and medical ar- 
ticles take a year or more after sub- 
mission to a journal before emerging 
in print. Also, the processing of 
economic statistics can be ex- 
cruciatingly slow. Such delays are not 
acceptable. We need more informa- 


tion faster if we are ta be able to cor- 
relate and organize the diverse pieces 
necessary to make coherent and 
prompt decisions. 

One exciting solution is for scien- 
tific societies to supplement their 
publishing operations with com- 
puterized conferences in which infor- 
mation exchanges can be conducted 
and subjected to the critical scrutiny 
of their members. Specialized re- 
search groups can also conduct ex- 
changes, partially in public or wholly 
in private, in order to accelerate the 
interchange of ideas and data. Ongo- 
ing dialogs can be developed and nur- 
tured along diverse, interdisciplinary 
lines, merging with specialists in dif- 
ferent groups when necessary. 


The Collective Intelligence 

The marriage of cable television 
with computer technology has 
already led to a limited form of mass 
conferencing in certain test markets. 
On the Qube system in Оһо, 
subscribers can respond to inquiries, 
participate in votes, play games, and 
obtain information through a com- 
munications link with their cable ser- 
vice, 

In the future—especially as video- 
tex services become more 
popular—electronic mail, commer- 
cial transactions, conferences, 
magazine abstracts, local reports, and 
public-interest announcements wil] be 


integrated into our daily routine, 

How the institutions of our soci- 
ety—business, government, univer- 
sities, laboratories—will be changed 
by this technology is difficult to 
assess. The process of communicating 
creates new information: new designs 
For equipment, solutions to 
marketing problems, the synthesis of 
scientific and technical knowledge, 
the testing of hypotheses, the hard 
work of whittling fact from the raw 
materíal surrounding it. And the 
more people communicate, the more 
new information will become 
available. Once expressed, an idea 
will became part of a percolating tur- 
bulence of thought, criticism, and 
judgment—a collective intelligence, 

There will be dangers, however, In- 
formation vendors may assume 
tremendous power; no antitrust laws 
govern the managment of ideas, The 
great institutions may acquire even 
greater authority, and a suffocating 
superclass might emerge to stifle the 
innovations of the future. Privacy 
may be difficult to maintain, and 
privileged information may become 
the prey of unscrupulous individuals 
and institutions. 

What we gain, however, will be 
more than what we hazard losing. We 
will live with a wealth of ideas, in a 
firmament of information as enor- 
mous as the whole of human knowl- 
edge. № 


ENHANCE YOUR COLOR COMPUTER WITH THESE GREAT PRODUCTS! 


MACRO-BOc DISK BASED EDITOR/ASSEMBLER 


TINS 15 а powerful macro assembler, screen oriented editor and machine language 
monitor It laalures local labets, conditional assembly onnter lormatling and cross 
relerence №5105 Assemble multiple lites Program comes on Най) Shack 
compatitle disk with extensive documentation Price; $99.95 


MICROTEXT COMMUNICATIONS 
Make your compuler an intelligent printing Terminal with off-line storage’ Use 
Marad. for timesharing TierOne, ies hs whal i5 received as il адга 
and saving text 10 саѕѕейе. and more! Price: $59.95 


PIBOC PARALLEL PRINTER INTERFACE 
Use a parallel printer with your Color Compuler! Seriai-Parallel canverler plugs into 
ihe serial port and allows use of Centronics-compatible printers You supply the 
printer cable Prica: $69.45 


THE MICRO WORKS COLOR FORTH 
Color Forth 15 easier 10 (earn than үз NE executes in less time Ihan 
Base and 15 lasier 10 program in than Basic. Rompack comes with 112-page 
manual containing glossary of sysiem-Specific words. full standard FIG glossary 
and те, source А lascmating language designed for the Color Computer! 
Prica: $109. 


SDS-BOC SOFTWARE DEVELOPMENT SYSTEM 
505,8 15 a Нотраск containing a complele editor assembler and mamor tt 
allows 106 user 10 мулів assemble and debug assembly language programs with 


no s Зан patching or other hassles. Supports lull 6809 instruciton set 
Price: $89. 


BOC DISASSEMBLER 
Rims an the Color Computer and generales your own sourca fisting of the Basic 
inlerpretér ROM Documentation includes uselu! ROM елігу poils, complete 
teil Ha 170 hardware delais and more Casserle requires 16K system 
Price: 948,95 


GAMES: Star Blaster ж Рас Aflack w Berserk # Cave Hunter ж біггіге а Astro Biasi ж Starship Chameleon ж 
Adventure Black Sanclum ж Adveniure Caltxlb island я 


THE Also Available: Machine Language Monitor 
ГАЛ [ © Parts and Services 


Cal) gr өйте tor пике information 


California Residents add 6% Tax 
Master Charge/Visa and 
COD Accepted 


Books Memory Upgrade Kits 


ХАЛОС ро. BOX 1110 DEL МАН, СА 92014 619-942-2400 
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ВОТ YOU CAN GET use Apparat's COMBO Card 
you can have three additional 
AN OTHE К 192K functions; parallel 
ANY TIME. printer, RS232 async 
communications and clock 
calendar. The COMBO Card 
Apparat's RAM Card, is now priced at just $169. 


priced at $149, is the most The RAM Card and COMBO 

economical way to add memory Card are compatible with 

to your IBM/PC today. And have 64K increments IBM/PC DOS 2.0 to let you 

the ability to add-on tomorrow. if you need it | use the newest IBM operating 
The RAM Card, with sockets now. If not, wait system and both carry a one 

for up to 256K bytes of RAM with and buy it in the future. year warranty. 

parity, gives you an additional Apparat's 64K RAM Card gives For the dealer nearest you 

64K of RAM for your IBM. As the you memory and economy. The call 800/525-7674 or write 

price of RAM chips comes down RAM Card also comes with Apparat Inc., 4401 S. Tamarac 

further or your needs до up, you SDRIVE, enabling RAM memory Parkway, Denver, Colorado 

can add to it easily. Additional | tobedirectly accessed as If it 80257, 303/741-1778. 

RAM is available today at $64 per were disk memory. And if you IBM PC Is a trademark of IBM 


Ew Appart, гс. 
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‚ YOUR PROGRAM HERE 


The best software for 
the IBM Personal Computer. 
Could it be yours? 


Attention, all programmers. Here's a We select programs that will make the 
chance to reach the top. IBM Personal Computer an even more useful tool 
[f you've written software that's completed for modern times. 
and runs on the IBM Personal Computer, we А gk ane Ча ied ee РАИ 


could be interested in publishing it. | IBM PERSONAL COMPUTER SPECIFICATIONS 
: H User Memory lay Screens Permanent Me 
(We also could be interested if ic runs БАК БЛОК D Circi ior ОК мы T 
on another computer. If we select your software, үт баллон tines Color/Graphics | 
we'll ask you to adapt it co our system.) | Auxiliary Memory — UPPetand lowercase ол | 
Buc be advised | 2 upriunal imema) Operating Systems 256 chartcers and 
И kene drives, $44" DOS, UCSD p-System, symbols in КОМ 
Our expectations are great. | SN EE CP/M-86T парри mode 
А Languages -colur resa hrti из: 
Because the software we publish must be | per disketne BASIC, Pascal, FORTRAN, |32018 2У | 
Keyboard MACRO T 1 white шийи: 
good enough co complement IBM Personal | #3 kes, 6 fi cord сова. бз кж, | 
" ( Simultme & 
Computer hardware. In fact, the more you take | ment C MR =. | 
advantage of all our hardware capabili | ics y unications 
d ge of all our hardware capabilities (see | тек рек срырйну | Communicatio | 
the box at right), more interested in charaters/«ccond SDLC, rons, 
he bo ght), che terested in your | Diagnostics 80 hrani | 
be Puwer-onselfiesing — 18 dharacerstks — Bisynchronous protocols 
software we become. | Parity checking 9х 9 character matrix = Up to 9600 Бия per seonnd | 
Think about incorporating color graphics -————————————————————— — 
into your program, for 1 , if you thi ur software 15 St, 
your p for example So, if you think your soft the best 
Use sound. Consider the power of our consider submitting ic. If it's accepted, we'll cake 
keyboard and remember to utilize the ten care of the publishing, the marketing and the 
programmable function keys. distribution. All you have со do is reap the 


In all cases, we're interested in “friendly” benefits of our new royalty terms. And you're free 
software — with emphasis on quality and wide to market your program elsewhere at any time 


appeal. Programs with the greatest chance even if you license it to us. 

of being published must be easy го use, offer We're offering the ladder. Think about 

a better way to accomplish a task and provide taking the first step. 

something special го the user. For information on how to submit your 
What kinds of programs? All kinds. program, write: IBM Personal Computer, 


- External Submissions, 
Dept. 765 PC, Armonk, 
New York 10504. === 


Education, Entertainment. Personal 
finance. Data management. Self improvements e, 
Games, Communications. And yes, business. 


ІТ!) 

ІШ 
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э 


The IBM Personal Computer 
A tool for modern times 


For more information оп where co buy the ІВМ Personal Computer, call B00-447-4700. In Alaska or Hawaii, H00-447-0890. 
TUCSD p-System is a trademark of the Regents of the University of California. CP/M-B6 в а trademark of Digiral Research, Inc. 
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Electronic Publishing 
The New Newsletter 


How a traditional newsletter became a computer-accessed, 
interactive investment advisory service. 


Computer conferencing is gaining 
popularity as a solution to the time 
and place restrictions of conventional 
business meetings; however, the 
techniques involved readily lend 
themselves to other uses. Through the 
example of the Independent Investors 
Forum (ПЕ) I'll show how such con- 
ferencing techniques can be applied to 
the field of newsletter publishing to 
develop an information service that is 
highly receptive to the needs of its au- 
dience, 

Not long ago 1 found the oppor- 
tunity to publish a small newsletter 
for stock market investors. In design- 
ing this publication, I had two prin- 
cipal objectives. First, the publication 
would have to be profitable, even 
though it would probably circulate to 
fewer than 500 subscribers, Spreading 
investment advice to a larger au- 


Editor's Note: 

For more information on computer- 
moderated conferencing, see the article entitled 
"The Movable Conference," by Irving Lerch, 
also in this issue on page 104, 


About the Author 

Arthur Bechhoefer has n doctoral degree in 
Urban and Regional Planning from the Univer- 
sity af Michigan, He is the director of the ін- 
dependent Investors Forum, the first commer- 
cial application of computer conferencing 
techniques to newsletter publishing. 
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Arthur 5. Bechhoefer 
Independent Investors Forum 
1640 Argonne Place, NW 
Washington, DC 20009 


dience, as is done in many newsletters 
and most notably on public televi- 
sion’s Wall Street Week, destroys 
the value of the advice: too many 
people act on it before you get a 
chance. 

Second, because I wanted the 
publication's information to help in- 
dividuals make investment decisions 
that best meet their own needs, peo- 
ple ought to have some input into the 
editorial process. They should be able 
to question the research staff, offer 
their own opinions, and ask other 
subscribers what they think. (іп prac- 
tice on the IIF, not only does this 
dialogue produce better decisions, it 
keeps our research staff honest. 
That's why we tell our clients, "Our 
advice is questionable.") 

This second objective presented me 
with an interesting new application 
for my personal computer. Originally 
| had intended to use it simply as a 
word processor to produce clean 
copy suitable for a biweekly news- 
letter. But even a computer novice 
like me could see at a glance the ad- 
vantages of a computerized invest- 
ment service over traditional market 


advisory letters. The major benefit, 
of course, is the elimination of the 
time needed for preparing hard copy 
and mailing it to subscribers. Invest- 
ment advice often loses its value 
rapidly. Timing of purchases and 
sales is critical, especially for the 
small investor. With a computer and 
communications equipment, you can 
get all the information instantly. 

Án electronic mail or bulletin 
board system would be one way to 
meet this need for rapid communica- 
tion. But the problem with these 
systems is that the user often likes to 
refer back to certain articles and to 
skip over other articles entirely. The 
user needs to be able to sort through 
the entire data file quickly to 
minimize connect-time costs and to 
avoid eyestrain from looking at a 
video display that, in the case of most 
home systems, is pretty un- 
sophisticated. 

Compared with hard copy, the 
average home computer terminal 
leaves a lot to be desired. There are 
no fancy type styles, no photos, and 
very limited graphics. Everything 
merely scrolls up a phosphor monitor 
that displays at best only 80 columns 
of text. How much of that can you 
take before you get bleary-eyed or 
just plain bored? We had a hunch, 
confirmed by subsequent research, 


BASIC MICROCOMPUTERS 
TRANSWAVE'S K-8073 SERIES 


The "ENGINEER'S" computer is available in three powerful 
‚ versions offering real-time Tiny BASIC. 


= „Ж 


Tiny 


K-8073 hio з at 


Ye Ahern i 


*24K BYTE 
SINGLE UNIT 


K-8073B XCALIB 
Low Cost—Powerful/Versatile 


Rapid Implementation of Control Programs 
Inits price range, the NEW Transwave K-8073B, ““XCALIBUR,"' is 
the computer for the engineer or technician. Rapidly implemented, 
the *XCALIBUR" can be up and running sophisticated applications 
of measurement and control in hours instead of weeks or months. 
Transwave has added many important features to its original Tiny 
BASIC K-8073. Memory has been expanded to 24K byte of RAM with 
16K battery backup. An additional 8K byte is available for HI RES 
color video and is contiguous to the first 16K RAM. EPROM is in- 
creased to 16K with an on-board programmer. The "XCALIBUR" 
comes in a heavy-duty extruded aluminum housing with a 16-key data 
input keyboard and 8-digit, real-time display. A constantly 
expanding EPROM software library allows fast implementation of 
many industrial control applications. 
"Supplied with 16K EPROM, 6K RAM, 2.5K ROM. 

With full memory —5992—16K EPROM, 24K RAM. 


Expanded Features: 

* INS-8073 XMOS* 8MHZ or 4 MHZ Tiny BASIC 
microinterpreter. 

» Extended memory—24K RAM battery backup, 16K EPROM 
w/on-board programmer. 

» Color video generator for full HI RES graphics/text. 

* RS-232 w/printer handshake. 

» Real-time clock—yr., mo., wk., day, hr., sec. w/interrupt. 

* Socketed RAM: 2K or the new 8K 6264LP. 

ә Buffered ADD/DATA/CONTROL LINES. 

>» ART/RC Master, for single wire data ГО of 128 “Slaves.” 

е 8-digit status display w/16-key data input keyboard. 

в New interlocking extruded aluminum metal housing for 
industrial use. 
*When available from NSC. 


K-8073A K-8073 

The Satellite Tiny BASIC Computer The Original Board Level Tiny BASIC 

Features: pone 

ы Tw eatures: 

ы SO ты де ат) ЧЧ е INS 8073 MPU w/Tiny BASIC language 
е STD (modified) bus 


% RS-232 communications 

* Color video generator w/graphics 

ө Up to 40K RAM/EPROM memory 
* Battery backup Гог RTC & RAM 

“ ART/RC communications link 

* Extruded aluminum module 


* On-board, real-time clock 

* On-board EPROM (2716) programmer 

e 1K byte local RAM 

* 8K byte EPROM 

* PPI—three 8-bit programmable I/O 

е RS-232 communications 

в ART/RC for single wire МО to 128 ‘‘Slaves’’ 
® Auto start capability 

е Accessories: 


For stand-alone control applications, the 
K-8073A provides a low-cost alternative. After 


software has been developed, the small K-8073 K-8073A 


module can be installed just about anywhere. — Dual voltage power supply 

As a satellite, the K-8073A can report or ‚ —8K RAM board 

receive instructions from a host computer. —16K memory board (RAM or EPROM) 
—A/D module 
—TRIAC output 

24K BYTE —Assembler/disassembler 


$ оо 
змеі UNT 447 8 SINGLE UNT $38800 


О 


TRANSWAVE CORPORATION 
Cedar Valley - Box 489 

Vanderbilt, PA 15486 

(412) 628-6370 


For orders and information only: 


(R00) 245-6843/Telex 902992 
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LIS 


For The 
IBM 


Personal Computor 


THE PREMIER LANGUAGE 
OF ARTIFICIAL INTELLIGENCE 
AVAILABLE 
FOR YOUR IBM PC 


> DATA TYPES 


Unlimited Precision Integers 
Floating Point Numbers 
Character Strings 
Multidimensional Arrays 
Files 

Machine Language Functions 


>MEMORY MANAGEMENT 
Dynamic Allocation 
Compacting Garbage Collectar 
Full Memory Space Supported 


> FUNCTION TYPES 


Call-By-Name/Call-By-V alne 

Fixed/Variable Number Of 
Arguments 

Macros 

Machine Language/Interpreted 

Over 150 Primitive Functions 


> [О SUPPORT 


Multiple Display Windows 
Cursor Control 

All Function Keys Supported 
Read And Splice Macros 

Disk Files 


>POWERFUL ERROR 
RECOVERY 


„8087 SUPPORT 


>LISP LIBRARY 


Editor And Formatter 
Package Support 
Debugging Functions 
.ОВЈ File Loader 


FRUNS UNDER PC-DOS 


HQLISP 


from 


Í q Integral Quality 


P. О. Box 31970 
SEATTLE, WA 98103-0070 
(206) 527-2918 


5% diskette and manual 125.00 
manual only 25.00 
(Wash. State residents add sales tax) 
VISA and Mastercard Accepted 
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“Listening in” on 

the Independent Investors Forum 
The following is an edited series of 

responses on the ПЕ Note that 

although the item was originally dated 

June 1982, a participant was able to 

join in November and get an update. 


Item 1 08:56 Jun14/82 20 lines 
Arthur Bechhoefer 

June Recommendations — 

Fruits of Labor 


Despite the poor functioning of the 
economy, there are STILL some stocks 
worth considering. For June, [ continue 
to recommend high technology stocks 
in markets that are growing steadily or 
that have at least cyclica! growth 
potential. 


As 1 noted last month, my two 
cheices continue to be Apple Com- 
puter, because of a better than 30 per- 
cent growth in the personal computer 
market, and Cherry Electrical Prod- 
ucts, a manufacturer of micro- 
switches, computer keyboards, and 
"dedicated" semiconductor circuits for 
cameras, smoke alarms, and other con- 
trol apparatus. 


You're certainly big on fruit. How 
about meat and potatoes? 


The only item along that fine 1 
recommend is Prime Computer, which 
unlike its two main competitors— 
Digital and Data General—continues 
to post profit gains from quarter to 
quarter and has had recent purchases 


that the limit was something like 4 
minutes for an article and not more 
than 10 or 15 minutes for an entire 
session, including the time to sign on, 
request the information, read it, and 
decide on subsequent action. 

If we examine these constraints in 
terms of what they mean for stock 
market advice, we find that our 
research articles could cover only 
basic points—the main reasons 
behind our buy, hold, or sel] recom- 
mendations. But the user might be left 
with quite a few unanswered ques- 
tions concerning the research data as 
well as other possible investment 
alternatives. This suggests that some 
method for requesting more informa- 
tion, such as two-way communica- 


of its stock by officers and 


directors... . 


Six Discussion Responses 

1} Howard Finney: How do you feel 
about DEC overall? 

2) Art Bechhoefer: Last May, as 
reported by the Securities and Ex- 
change Commission, five of 
Digital's officers sold roughly 10 
percent of their stock holdings at 
prices ranging from $76 to $81. 
With the stock currently about $84, 
I think I'd go along with the insiders 
and sell too, if I owned it. 

3) Peter Hollidge: Art, it's now 
November. Do you still feel the 
same about Apple? 

4) Art Bechhoefer: Peter, yes, basical- 
iy 1 feel the same way. See item 31 
for an update. [ tend to think that 
the market as a whole is too high 
right now (November 3) but 
remember that Apple has been 
lower relatively speaking, due to 
Steven Jobs' having sold a bundle of 
shares to finance a music ex- 
travaganza last August. 

5) Carolyn Allen: Art—it was Steve 
Wozniak who blew a bundle on the 
US festival. 

6} Art Bechhoefer: Right you are. 
Anyway, same difference. A lot of 
stock went on the market and kept 
Apple prices artificially low. This 
was coupled with skepticism in the 
investment community concerning 
lack of a new computer to update 
the Apple II. 


tion, is essential in electronic 
publishing. 

Two-way communication provides 
a basis for dialogue and thus enhances 
information transfer and learning. 
What is true for scientists, engineers, 
or any other professionals, applies 
equally to those providing investment 
advice: no one has perfect informa- 
tion. No one has a monopoly on ex- 
pertise. Some people specialize in one 
area, some in another. A well-formed 
investment decision is the product of 
all the best available information, 
given the constraints of time and cost. 
Dialogue speeds the transfer of infor- 
mation and thus makes learning and 
decision making more efficient. 

To facilitate two-way communica- 


The new COMPAQ Portable Computer. 
IBM compatibility to go. 


EB imple, isn't it? The COMPAQ™ 
S Portable Computer can do 

what the IBM® Personal 
Computer does. To go. 

It runs all the popular pro- 
grams written for the IBM. It 
works with the same printers and 
other peripherals. It even accepts 
the same optional expansion elec- 
tronics that give it additional 
capabilities and functionality. 

There's really only one big dif- 
ference. The COMPAQ Computer 
is designed to travel. 

Carry the COMPAQ Comput- 
er from office to office. Carry it 
home on the weekend. Or take it 
on business trips. 

If you're a consultant, take it 
to your client's office. 

If you use a portable type- 
writer, you can use the 
COMPAQ Computer as a 
portable word processor 
instead. 

If your company 
already uses the 
IBM Personal 
Computer, add 
the COMPAQ 


ұғ” 


| Portable as a 
mobile unit that 
can use the same pro- 
grams, the same data disks, and 
even the same user manuals. 
There are more programs 
available for the COMPAQ Com- 
puter than for any other portable. 
More, in fact, than for most non- 
portables. You can buy them in 
hundreds of computer stores 
nationwide, and they run as is, 
right off the shelf. 
With most other portables 


you'd probably need to buy an 
additional display screen because 
the built-in screen is too small for 
certain tasks, like word process- 
ing. The COMPAQ Computer's 
display screen is nine inches diag- 
onally, big enough for any job, and 
it shows a full 80 characters across. 
And the built-in display offers 
high-resolution graphics and text 
characters on the same screen. 
The bottom line is this. The 
COMPAQ Computer is the first 
uncompromising portable 
computer. It delivers 
all the advantages 
of porta- 
bility 


without trad- 

ing off any com- 

puting power capability. 

And what do those advantages 
cost? 

Nothing. 

The COMPAQ Por- 
table sells for hundreds 
less than a compara- 
bly equipped IBM or 
APPLE® Ш. Standard 
features include 128K 
bytes of internal memory 
and a 320K-byte disk drive, 
both of which are extra-cost 
options on the IBM. Memory 
and additional disk drive up- 
grades are available options to 
double those capacities. 


In the standard configuration, 
the COMPAQ Computer has three 
open slots for functional expan- 
sion electronics as your needs 
and applications grow. It accepts 
standard network and commu- 
nications interfaces including 
ETHERNET" and OMNINET™. 

If youre considering a per- 
sonal computer, there's a new 
question you need to ask your- 
self. Why buy a com- 


-4 


^ 


ж” 


puter that 
isn't portable? 
For more 
information on 
the COMPAQ 
Portable Computer 
and the location of the 
Authorized Dealer nearest 
you, write us. COMPAQ 
Computer Corporation, 12330 
Perry Road, Houston, Texas 
77070. Or call 1-800-231-9966. 


€ 1883 COMPAQ Computer Cor tion 

IBM* is a registered trademark of Internationa! Business 
Machines Corporation. a 
ETHERNET ™ is a trademark of Xerox Corporation. 
OMNINET™ is a trademark of Corvus Systems. 

Apple" is a registered trademark of Apple Computer, Inc. 
COMPAQ™ ls a trademark of COMPAQ Computer 
Сотроганой. 
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PORTABLE COMPUTER 


The most computer you can carry Circle 105 on Inquiry card. 


Will This 
Happen 
to You? 


NOT IF YOU BUY 


YOUR PRINTER 
FROM... 
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SERVICE, COMPUTER AND SOFTWARE COMPATIBILITY, and LOW 


PRICE, are among the man 


factors to consider when purchasing a 


printer. At the PRINTER STORE we specialize in printers, so our trained 
professional staff can help you choose the right printer for your personal 
and business needs. When you buy a printer from us you can be assured 


that your purchase will also include: 


x FULL FACTORY ж FREE * FULL 
AUTHORIZED TECHNICAL AFTER SALE 
SERVICE CONSULTATION SUPPORT 
DOT MATRIX PRINTERS LETTER QUALITY PRINTERS 

EPSON SERIES BROTHER SERIES ' 

Ed .. pes Gens ‚.$ САЦ. НА-1 (paralel) ,.., ...5815 

МХ 100.. .,. . $ CALL НА-1 (serial).. .,.. . $CALL 

COMREX SERIES 

оте Ар —€—— .$380 CR-1 (parallel) S CALL 

BJA, қ 22. ....8685 CR-1 (serial) ..,.. .., -$ CALL 

92A .. .. . . ҰСАП Transtar 130,...,....,..,.%785 

ӚЗА,.. ,. ‚., $ CALL C. ITOH SERIES 

84 (parallel) ........ 5САШ Е10 40 = Г $ CALL 
C. ITOH SERIES Daisywriter......-.,-...$ CALL 

8510 Prowriter ....9395 NEC SERIES 

Prowritar 11 . %САШ. 510 $1575 
IDS SERIES 3530. $1850 

Microprism 480 ‚$ CALL 3550. $ CALL 

Prism 80 $ CALL 7710 $2425 

Prism 132 $ CALL 7720.. . .$2900 
ые чє Ме 7730. 22-2... $2400 

өтіпі 10, TT 4 

Gemini15. ... ...... $ CALL Seep LEE es —————————— 2299 

МЕС 8023 ,.............5 САЦ. AES БЕ Га че дае we i 
-— " Сгарр!ег+...... "TT" $ CALL 

Toshiba P 1350......... ‚ -$1750 Apple Dumpling......... $ CALL 


We carry a full line of Cables and Accessories 


Call (213) 470-1888 and ask us about. . . 


PHONE REBATE 
We ato so confident of po! LOW PRICES апо SUPPORT thal we are 
pang io ask yOu 10 > ox. In 
"Eur wien yoy Doy voi peter Nom us we will кебір the cosi (М 
убыг ГАЙ and deduct 1| from yow invoice 


"Printer 


128 Мау 1983 © BYTE Publications Inc 


HOW TU ІНЕ 

PS? Monmlay.Frday 

charge) personal 
ne-day si 


1) LOW PRICES 

2) FREE INTERFACING BOOKLET 
3) FREE TECHNICAL SUPPORT 
4) FULL SERVICE OPTION 


A; Ow phone hiis ace fan 8 ат inden 
acrept ¥ISA MASTEACHARGE jal no este 
checks (ake Iwo weeks là e COD < accepied 


STORE 2357 Westwood Blvd., L.A., СА 90064 


іле Ponta Spore — 1883 
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tion, I chose a computer conferencing 
system available on the Michigan 
Merit network. The system, known 
as Confer II, runs on an [BM 3081 or 
Amdahl equivalent and is accessed 
from any of five network host com- 
puters via GTE's Telenet network or 
leased outside lines. Confer П has a 
number of features that, while not 
unique, are eminently well suited to 
electronic publishing: 


өТһе computer conference organizer 
(editor) can easily create agenda 
categories for the different types of 
information that will be presented. 
The agenda is similar to a table of 
contents in a magazine, 

eThe user (reader) always has a 
chance to respond, discard, or pass 
on each item (research article) 
presented. The user can select the 
latest items and literally throw away 
the rest, or just read summaries or 
items dealing only with certain sub- 
jects (stocks, industries, investment 
strategies, and so forth). 

e The ability to respond at any time, 
either openly for all participants or 
privately for selected individuals, 
means that the more timid par- 
ticipants don't get shouted down or 
brushed aside. Conversely, the more 
assertive participants soon learn that 
long responses cost more. In some 
ways these features actually improve 
the quality of dialogue beyond what 
might occur in a real-time teleconfer- 
ence or face-to-face meeting. In the 
context of a publication, it is far 
livelier than a standard Letters to the 
Editor column. 

eThe focus of the conferencing 
system is on making decisions, not 
just sharing information. The system 
software encourages users to con- 
tribute information, suggest topics 
for future research, vote on the con- 
ference agenda, or express their 
preference for particular investment 
alternatives. 


The net effect of these features from 
the organizer's (i.e., editor's) point of 
view is to have at one's fingertips a 
vast amount of feedback, making it 
possible to provide what the users 
want, not what the organizer or 
editor thinks they want, From the 
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(2000 IS | 


The Most Versatile Integrated System Available! — Without Compromise. 


From the crystal clear monitor with 
a true typist keyboard to the high 
performance switching power supply— 
an engineered solution—the 500015 
system is designed to be an economical 
single-user system (basic system price 
is $3,295) which is easily field 
expandable to be the master of a 
four-user system. 

Now you can have hi-density 
floppies, 19 megabyte Winchesters with 
true error detection and correction, 
extended RAM memory, and various 


IMS INTERNATIONAL DISTRIBUTORS: Argentina 
Australia Chile 
Austria Ecuador 


Canada 


peripheral controllers. Up to four users 
may be supported by the 50005. with 
each user having a dedicated 
microprocessor, 64K of memory and two 
serial МО channels. 

With this flexibility you can 
configure the highest performance, 
lowest cost multiuser multiprocessing 
system available. A four-user IS system 
gives you higher performance at a 
lower cost than comparable systems 
configured with personal computers or 
other single-user micros! 


France India Korea Netherlands 
Greece Israel Malaysia New Zealand 
Hong Kong Italy Mexin Philippines 


For complete information and 
specifications on the 5000 IS plus the 
location of your nearby IMS International 
dealer, call or write today! 

(714) 978-6966 or (702) 883-7611 


INTERNATIONAL 


We Build Computers As If Your Business 
. rpm On Them. 


JAW) Lockheed Way 
Uurson Cir, NV 88714 


Telex: 9810 385 кал 


———————————— 9 


За Ата Seriien United Kingdom 
Singamire Switzerland ИА. 
Npain liniei Arah Emirates Wesi Germany 


point of view of the researcher, it puts 
an end to the notion that there are 
only a few experts whose words are 
infallible. 

As for the users, our information 
indicates that they prefer spending no 
more than 15 or 20 minutes online per 
session. They sign on mostly during 
weekends or holidays, thereby reduc- 
ing their connect-time costs by about 
10 percent. Also, if they have ap- 
propriately equipped personal com- 
puters, they can download items 
from the host system and store them 
on disk. The items can then be read at 
the users’ leisure, and connect time 
will be reduced. Similarly, users can 
prepare messages on their personal 
computers before going online, and 
then quickly upload the messages into 
the host system, saving even more 
time. 

Although users of the Independent 
Investors Forum have some difficulty 
mastering the numerous system com- 
mands at first, their capabilities im- 
prove quite rapidly, as evidenced by 
the accuracy and appearance of their 
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responses and other communications. 
When troubles occur—and they 
do—the user can call us by telephone. 
We have a technical advisor who pro- 
vides advice either over the telephone 
or online. We also have a tutorial to 
make the system easier for beginners. 
A professional conference facilitator 
helps everyone participate actively, 
and a monthly user's guide provides 
technical tips and research articles 
more suitable for hard copy. Nearly 
all users who initially selected a 
60-day trial membership have con- 
verted subsequently to a full year. 
In the future, we hope to expand 
this form of electronic communica- 
tion by publishing other journals and 
newsletters for those who need to 
keep up on what is happening in their 
field now, not three months from 
now. Also, because of this system's 
low cost in comparison with on-site 
meetings or video conferencing, it 
would probably be useful for main- 
taining contact between various divi- 
sions or field offices in a corporation. 
Or it could be used for conducting 


training seminars without disrupting 
anyone's work schedule or straining a 
limited travel budget. All in all, com- 
puter conferencing should have a fair- 
ly significant impact not only on the 
way we gather information, but also 
on the way we work. № 


Accessing the IIF 

The Independent Investors Forum 
can be accessed by any microcomputer 
or terminal equipped with a modem 
and an appropriate communications 
software package such as ASCII Ex- 
press "The Professional” from 


Southwestern Data Systems (POB 582, 
Santee, CA 92071; (714) 562-3670) or 
Crosstalk from Microstuf Inc. (1845 


The Exchange, Suite 140, Atlanta, GA 
30339; (404) 952-0267). Communica- 
tion is available at either 300 or 1200 
bits per second. A one-year member- 
ship in ПЕ costs $300, plus telephone 
connect charges ($19 per hour, 
average). A 60-day trial membership 
costs $125 and includes 3% hours con- 
nect time. Membership and telephone 
charges may be tax-deductible as in- 
vestment expenses. 


Introducing automatic dialing, 
300/1200 baud for $599" 


* 300/1200 Baud — Bell 103/113/212 compatible 
* Auto Dial—compatible, Hayes dialing protocol 


* Full or Half duplex 


* Audio Monitor signals busy line, no-answer, etc. 


* Two year limited warranty 


Our newest modem does all this with 3 LSI chips— 
about one seventh of the usual integrated circuits. 
Its simplicity, an achievement of advanced micro: 
processor ус promises two major benefits. The 


first is outstan 


ing reliability —that stands to reason. 


The second is a cost low enough to inspire skepti- 
cism. Be skeptical: shrewd comparisons may save 


you $100 or more. 


Intelligent design also makes this modem uncom- 
monly easy to use. Lights and switches lat you test 
and correct installations without technical experi- 
ence—including some that require special interfaces 


or rewiring with most modems. 


The shrewd modem. If it's not at your dealer's yet, 
write or call for complete specifications. 


*Suggested fist for model 212A Auto Dial. 


U.S. ROBOTICS INC. 
1123 WEST WASHINGTON BOULEVARD 
CHICAGO, ILLINOIS 60607 (312) 733-0497 


SOFTKITS 


Softkits contain complete, ready-to-run programs. The programs are 
modular, menu-driven and written In BASIC. They come fully-documented 
with listings, theory, equations and operating Instructions. Use them as-is 
or modify and combine for custom applications. 


Graphic Software 
for Micros 


This complete graphics self-teaching guide will show you how 
to writa your own 2 and 3 dimensional graphics software quickly 
and aasily. 

Contains G1 programs arranged In a tutorial manner. Learn how 
to create 2D and 3D shapes, translate, rotate, scale, stretch, clip, 
remove hidden lines, shade, create perspective víews, calculate 
and plot surface intersections, and produce animations effects. Ap- 
plications to science, education and business. 

Math leval is kept to a minimum and new concept are explained 
as they are used. 

Named "Tha Best Book on Microcomputer Graphics" by Creative 
Computing magazine. 

C] Manual with Disk(Agple) or Taps{TRS-80 Color Computer): 545 


Data Plotting 
Software for Micros 


This softkit contains a system of 18 complete programs which 
procesa and display data: pie charta, bar charts, stock market charts, 
histograms, 3D views of surfaces, log plots, curve fitting, data manage- 
ment, histograms and statistical analysis. 

Programs are modular, menu driven, written in BASIC, fully ex- 
plained and keyed to theory. They are listed in the book alongside 
theory and equations. Use as-is or modify to best sult your own 
appticationa. 

Four data base management programs are included. These create 
x, Х-У, X-y-2 and stock market data files and store them on disk. 
Plotting programs read the data files and carry out sorting, statistical 
analyses and plot resulta. 

Features include automatic scaling, axis marking and numbering, 
auto replot when data changes, and а special program called LABELER 
which places text and symbols over graphics using a moving cursor, 
CiManual with Disk(Appla ar IBMpc) or Tapa(TAS-80 Calor Cemputer): $48 


Engineering 
Software for Micros 


This softkit contains 25 fully-documented programs for computer- 
aided design and analysis on micros. They will show you how to 
write modern CAD software or they can be used as-is for profes- 
sional engineering work. 

Emphasis is on combining computer graphics with engineering 
problem solving. Programs are included to interactively create 
engineering drawings, store them on disk, recall, update, merge, 
add physical properties such as resistance, thermal capacity and 
denaity, and rotate in 3 dimensions to produce isometric views. 

Alter being stored on disk, the drswings are recalled by applica- 
tions programs which perform mechanisms simulation, heat transfer, 
matrix operations and optimization using Monte Cario techniques. 
Programs are also included for Fourier Series and Transforms. These 
graphically display spectra alongside waveforms. 

All programs are menu driven, written in BASIC and fully documented 
and keyad to theory and equations. 

CiMsavel with Disk(Appia or ІВМ): 548 


Softkit disks are copyable. 


IBMpc Graphics 


This softkit в a self-teaching guide that will show you how to write 
your own 2 and 3 dimensional graphics software on the IBMpc, 
quickly and easily. 

Learn how to create 2D and 3D shapes, translate, rotate, scale, 
stretch, clip, remove hidden lines, shade, creale perapective views, 
calculate and plot surface intersections, produce animations effects, 
Btore graphics on disk. 

Applications to science, education and business inctuded. Also 
covers hardware needed tor PC graphics, use of the PC's special 
graphics enhancements, and how to separate text from graphic on 
the PC's sceen. 

Contains 61 programs arranged in a tutorial manner leading from 
one step to the next. Math level із Карі to a minimum and new con- 
cept are explained as they are used. 

Much of this softkit la based on the popular Graphic Software for Microcom- 
puters by B.J. Kortes which was named "The Best Book on Microcom- 
puter Graphics" by Creativa Computing magazine. 

C) Msnvel with Disk(iBMpc)y: $45 


Structural Analysis 
Software for Micros 


These 11 programs will enable you to carry out sophisticated struc- 
tural analyses on your micro. They are modular, fully documented 
and ready to run. 

You will be able to create a finite element mesh on the screen, 
rotate it in 3 dimensions, and store it on disk, Then recall the mesh 
from disk, recall a file of material properties and carry out а 3d truss 
or frame analysis. Shape of a deflected truss may be plotted over 
the original shape. 

Other programs analyze trusses with large deflections and non- 
linear material properties. These use an incremental solution strategy. 
Also included are programs which calculate combined stresses and 
properties of beam cross sections. 

Analyses use the modern “direct stiffness” method. 

This system of programs ia patterned after large-computer structural 
analysis systems such as ADINA and SAPP, but reduced in scale 
for micros. They were written by B. J. Korites, PhD, former CAD/CAM 
consultant to the Arthur D. Little Company. 

C Manual with Disk( Apple or (BMpc): $85 


To order, sand check drawn on US bank, money order М US funds, Vise or Maslercard number wilh expiration date (о KERN 

PUBLICATIONS, 190 Duck Hil Road, Р.О. Box 1029B, Duxbury, Massachusetts 02332. Add $2 per book 4th сіаза postage 

in US and Canada, $4 То class or UPS in US; $4.50 151 clase Canada; $12 аг Europe and Central America; $18 air elsewhere. 
Call (617)934-0445 for faster dellvary. 
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Outstanding Graphics, Print Affordable Color, Speed | High-Quality Printers 
at a Low Price. 


Quality & Performance 


| | 
144 x 160 dots/inch * Proportional spaci 160 CPS- Dol graphics « Proportiona! spacing * 


* Lower case descenders “М x 9 dot matrix 200 CPS · Bi-directional, logic-seeking * 24 x 9 dot Downloadable character seis: 10 and 12 CPI * 
* B character sizes * 5 unique alphabets * Greek matrix * Lowercase descenders * 8 character sizes -— a — ÀÁ— Underlining * Reverse lina 
character set * Graphic symbols * 100 CPS print * 80-132 columns * P nal spacin | 
speed * Bi-directional, logic-seeking * Adjustable * Text justification * Optional color and dot resolu- н ғ. 
tractors * Single-sheel friction tead * Vertical & | tion graphics Epson FX вөНез.............. Уб | | 
horizontal tabbing ty | i A | | Prism 60. зло Вава List $1,299 2 iL ЕВ | | | 
у ыан Prism132......Baselist$1,499 10 Full Line of Epson Accessories 
— - = = Ї == = | = 1 = = . | 
d 14 | „С On | A hall | ! гә | еч i MR- | is y in Р ЧЫР Т Star Mi lí. Цц» › | 
| Daisy Whee! Printer For Under $900 Perfect for quality, 2emini 10/15 
| quiet word processing. | 
| 
I T | 
к | | 
| i 
Pie eae 120 х 144 dot graphics * 100 CPS + 2.3K buffer | 
| "ФҚ User programmable ROM • 
Underiining * Superfsubscripts № / | 
| . el Е up ARS а ci а * Friction feed and adjustable Owest 
Letter quality - Standard serial or parallel data AL m iced | 
interface « Drop-in ribbon + 144 Varies Quiet, efficient operation for word processing r > 
| fonts available « Loads paper like typewriter бетіпі10............. ie P | 
ие nins. үде | an Brothers НАЛ E Gemini 15 .......... BM Elia a | 
4 ' al Parallel ......,....Llat $1,100 4 E La = n | 
Smith-Corona TP-1.....Llst $895 Yall Seri ........ . a a List $1,200 taal "y А | 
| | 
| Anadex энепт эспое | {evi ICO 52715 o М по ‘Ss 
The Quiet Serial Matrix Printer | Price, Performance & Reliability | Crisp, Clear, Compatible | 
Блан БЕН HRS | 
d 3 
—— 
=” „ш 
Up to 500 CPS · Oot addressable graphics 
‚ Parallel and serial interfaces standard * Switch — | 
selectable protocol * Cartridge ribbon * Foreign | = 
character sets « Underlining * 1.5 to 12k buffer 
| -Correspondence quality print List Discount Amdek 
List Discount 910 $ 699 575 Video 300, green......List$249 È 
Anadex DP-9501A ......51,725 51,22 — 925...............$ 995 e720 Союгі..............1141%488 “ 
Ападех ОР-9620А ...... $1,845 91,972 95 «Айкай ы. Б COAR for 
Anadex WP. -8000 | jf тентитет $119 La 2 
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Apple® Graphics Interface 


* Graphic and text screen dumps * Dual Hi-Res 
Graphics • Printer selector dip switch * Apple III 
compatible + Inverse graphics • Emphasized 
m * Double size picture * 90° Rotation ‹ 
enter graphics * Works with Pascal and — 
Optional bufferboard available ^ | | 


Customer Benefit 
Package 


1. Free Expert Consultation. 2. Tech- | 


nical Staff. Even your most involved 
questions get quick, helpful answers 
from our staff of printer technicians. 
3. Free Catalog. Get your inform- 


ative catalog with printer compari- | 


son chart and print samples today. 
4. Warranty. The manufacturer's war- 
ranty where applicable. 5. Same-Day 
Shipping. 6. Free MasterCard and 
Visa. 7. We Stock What We Sell. We 
make every effort to keep a large 
stock of our advertised products. 
8. APO/FPO Orders Welcome. 


Nu dm and Printers 


Take your existing printer interface вод 
| buffer it! 


* Versions for G r+, eimertace, Epson 
interface, and сере Lc standard with 16K 


buffer « ble to 32K and 84K + Inctudes 
interface ‘ing cable | 
The Bufferboard................. Sheed 
«ез \ "А А-а 
Microline 92 & 93 
C —aÍÁÀ— 
CAM - анна. 
————— 08 
сак = 


160/200СР5 · Correspondence quality 

* Proportional spacing * Enhanced, emphasized 
and expanded characters * 10, 12 and 1 pitch 
 Super/subscripts * Underlining + Okigraph dot 
graphics * Alternate downline loadable charac- 
ter ве! 


Okldata82.......... List $ 699 


Okldata 93 (w/ Tractor)List$1249  — gg 
Okidata 84 (Parallel) . .List $1395 DU | 
Here's How To Order: 


Phone orders are welcome; same-day ship- 
ment on orders placed before 11:00 a.m. 


Free use of MasterCard and Visa. COD's 
accapted. Personal checks require 2 weeks 


clearance. Manufacturer's warranty in- 


cluded on а! equipment. Prices subject to 
revision. 


IDS Microprism 
Prints like a daisy, 
priced like a matrix! 


* Correspondence quality in a single pass 

+ Dual speed 75, 110CPS* Proportional spacing 
* Bi-directional, logic-seeking * Platen Pin 

or pressure feed * 24 х9 dot matrix 10, 12, 16.8 
characters per inch * Double width characters 


IDS Microprism 480 ... „Цв! $799. «9 
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Gaei Stock of Options, 


Cables and Accessories 
CCS APPLE SERIAL Interface & Cable ..5150 


SIGNALMAN MODEM. ............., SCall 
HAYES MICROMODEM ll .............$300 
COMPLETE STOCK OF EPSON 
АОССЕӘӘОНИЕ5......-............ $Call 
CUSTOM PAINTER CABLES FOR 
Apple, Atari, ІВМ, TRS-80 (all modals).SCall 
PRINTER STANDS: Large. зевовавоюа К. | 99 
этай.............$ 25 
PRINTER RIBBONS—Moat Types ...... $Call 
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Hardware Review 


What a Concept! 


A View of the 
Corvus Computer 


Curtis Feigel, Technical Editor 


To call the Corvus Concept a microcomputer is to miss 
the point. The 68000-based Concept is a complete system 
for automating the modern office. Not merely a worksta- 
tion or a personal computer (although it can be either), 
the Concept consists of software and hardware modules 
designed to work together in an office environment. 

Getting personal computers to perform useful func- 
tions has always been a challenge for designers and pro- 
grammers. Heretofore, we have had a variety of off-the- 
shelf solutions to the problems of financial planning, text 
editing, and communications. Until now, however, if 
you wanted a spreadsheet that worked with a word pro- 


cessor that worked with a local-area network, you need- 
ed to buy each item separately, then modify all three so 
they would work together. Corvus has done this job for 
you by combining these functions in one easy-to-use 
package. 

The Concept, which uses a Motorola 68000 micropro- 
cessor running at 8 MHz, comes standard with both 256K 
bytes of memory (expandable to 512K bytes) and an 
Omninet local-area-network interface. In addition to its 
two serial ports, the Concept has four I/O (input/output) 
expansion slots that accept Apple II peripheral cards. The 
machine features a bit-mapped video display in a full- 


Photo 1: Two Concepts linked to a 6-megabyte hard-disk drive (center) via an Omninet local-area network. An 8-inch thin-line 
floppy-disk drive (right) is connected to a controller board installed in the Apple Il-compatible expansion bus of the Concept on the 
right. The video display on the right is set up in the portrait format, almost the exact size and shape of a sheet of paper. The monitor 
on the left has been rotated 90 degrees for viewing in the landscape format. 
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Looking for on-track 
accounting solu- 
tions to increase 
your company prof- 
its? Look to the soft- 
ware champion. . 

The SOFTWARE 

FITNESS PROGRAM. 


Our competition 
can't come close. 
Since 1974, we've 
built a track record 
as the pacesetting supplier 
of comprehensive, interac- 
tive accounting solutions for 
more than 30,000 customers 
worldwide in 200 different 
types of businesses. Whole- 
salers... distributors... 
manufacturers... job shops.. 
retailers ... accounting firms... 
businesses like yours. 


А 


ре 


(612) 670-3515 


430 Oak Grove Minneapolis, MN 55403 
TWX 910 576 1743 


Anyone familiar with book- 
keeping can get up and run- 
ning with 

The SOFTWARE 

FITNESS PROGRAM. 

We run on more than 50 of 
the best known computersin 


2 


the industry. Our 
products include 
training disks and 
owner manuals that'll 
put even a compu- 
ter novice at ease. 
And, whatever your 
accounting needs, 
we've got the most 
advanced software 
you can buy—one 
that’s designed to 
become more power- 
- ful as your business 
grows. 


If your bottom line is your 
top priority, today and to- 
morrow, we've got solutions. 
Ask for a demonstration 
from your local computer 
dealer. 


Dealer inquiries are invited. 
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At a Glance 


Product 
Corvus Concept 


Manufacturer 

Corvus Systems inc. 

2029 O'Toole Ave. 

San Jose, CA 95131 
| [408] 946-7700 


Companents 
Processor Unit: 8-MHz Motorola 68000 microprocessor, 254K 

bytes of memory; two RS-232C serial ports; Om- 
ninet local-area network; four Apple [+ 
compatble expansion slots 
height: 4 3/8 Inches 
width: 15 7/B inches 
depth: 15 H8 inches 
weight: 28 105 


14-inch (diagonal! measure] high-resolution 
black-and-white video monitor; 8 1/2 by 11 1/2 
viewing surface; tilt and swivel mounting on 
top of processor unit; monitor can be rotated 90 
degrees to provide either portrait (545 by 639 
pixels, 63 lines of 90 characters) or landscape 
[707 by 479 pixels. 47 lines of 117 characters) 
aspect ratio 

height. 15 inches 

width: 13 1/2 inches 

depth: 14 inches 

weight: 35 Ibs 


Standard typewriter layout with numeric keypad 
and 10 software-definable function keys; 


detached from processor unit with Sfoor coiled 
cord 

height: 3 3/8 inches 

width: 16 7/8 inches 

depth; 8 inches 

weight. 6 №5 


Display: 


Keyboard: 


Cost 
$4995 ($5995 for 512K bytes of memory] 


Hardware Options 


Hard-Disk Drive: choice of 6-, [O-, or 20-megabyte-capacity 


drives lone required); can interface to single 
workstation via I/O-expansion controller 
board or to multiple workstations via ОтлЕ 
net network interface 

height: 5 3/4 inches 

width; 12 inches 


page Format. It also includes a detached keyboard whose 
10 function keys match the software-generated menus. 
Thin-line 8-inch floppy-disk drives are available. A re- 
quired hard-disk subsystem and optional companion 
video-tape interface can connect to the unit or to the 
Omninet network for access by more than one Concept 
(see photo 1). 

Because the 68000 microprocessor is relatively new and 
independent vendor software for the Concept is far from 
abundant, Corvus supplies two of the most important 
programs: the LogiCalc spreadsheet program and the Ed- 
Word word processor. The company also provides two 
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depth: 15 1/5 inches 


weight: 18 Ibs 

cost: 6-тедазме $2495 
1О-тедабуюе 53495 
Z0-megabyte 54495 


Mirror Unit: installs between hard-disk drive and user- 
supplied video-cassette recorder, backup 


umes are approximately 1.8 minutes per 


DRE ы. 
height: 3 1/4 inches 
width: 7 1/2 inches 
depth: 13 1/8 inches 
weight: 10 ibs 

cost $790 


Floppy-Disk Drive: Tandon thin-hne 8-inch floppy-disk drive in 
external case that interfaces to processor via 
VO-expansion controller and 50-conductor 
fibbon cable 
height: 10 1/4 inches 
width: 4 3/4 inches 
depth: 15 inches 
weight: 14 165 
cost: 51500 


Software 
Operating System: CCOS (Corvus Concept Operating System), 
designed specificaty for the Concept, accepts 
most commands from the keyboard’s special- 
function keys [cost Included m package 


price} 
Languages: FORTRAN-77 compiler cost 5445 
Pascal compiler included with floppy-disk 
drive 
Applications: EdV/ord text editor accepts most commands 


from the keyboard's specia-function keys 
cost included with floppy-disk drive 
LogiCak spreadsheet program accepts тоя 
commands from the keyboard's special- 
function keys 

cos 5195 


CP/M emulator imitates Inte! BOBO micropro- 
cessor running CP/M: allows mass storage 

on hard disk and ls capable of accessing IBM 
3740-format singie-densiry 8-inch floppy 

disks 

cost: $295 | 


high-level languages, Pascal and FORTRAN, as well as a 
CP/M emulator. 


The Workstation Approach 

Its designers intended the Concept to be an individual 
workstation operating within a local-area network. With 
this arrangement, each user receives the full resources of 
a computer, but can also share both information and 
peripheral devices. The networked computer offers some 
attractive cost advantages and allows several people to 
work simultaneously on the same task. 
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KEY TRONIC 
POLISHES THE 
APPLE Il" KEYBOARD 


Eleven Function Keys Keys in Familiar | 10 Foot Cable 
Streamline Multiple Typewriter Locations ј For Portability 
Key Operations 


Full Shifting Capability Numeric Pad 


Enhance your APPLE II* Computer System with a Key Tronic keyboard peripheral. 
This detached, low-profile keyboard is plug-compatible with the existing keyboard socket 
of the Apple II. It also features reliable microprocessor electronics, solid-state 
capacitance switches, and positive tactile feedback. 


Come see us at NCC, Booth #W6270. Price: $298.00, includes shipping & handling. 
To Order Model KB-200 Call Toll Free 
1-800-262-6006 (8am-4pm Pacific Standard Time). 


Key tr onic Warranty information may be obtained, free of 


charge, by writing to the address below. 
м THE RESPONSIVE KEYBOARD COMPANY 
DEPT. El * P.O. BOX 14687 * SPOKANE, WASHINGTON 99214 USA 


“Apple II is a registered trademark of Apple Computer, Inc. 


| | | à COMPONENTS UNEIMITED CANADA: 
AUTHORIZED DISTRIBUTORS: Lynchburg, VA, (804) 237-6246 FUTURE ELECTRONICS, INC. 
CJ SALES ІС SALES COMPANY ! р 514) 594-77 
San Francisco, CA, (415) 941-6892 los Angeles, СА, (213) 340-6136 юте, Желіні тен. 
DIGITAL ENTRY SYSTEMS, INC. SSE PRODUCTS, INC. tikwi; Ontario LS) 00-8904 
Hoston, МА, (617) 899-6111 Elmont, NY, (516) 872-9001 Toronto, Ontario (416) 862-5562 
COMPUTER-MATE, INC. PERIPHERAL SUPPORT, INC. Calgary, Alherta (403) 259-6405 


Dallas. TX, (214) 669.9:?0 Chicago, IL, (312) 593-5548) Vancouver, B.C. 004) 438-5545 


E Бин I Lp p pL 


Photo 2: The keyboard features 10 function keys (F1 through F10) above the standard Photo 3; The character editor allows the 


QWERTY layout. 


A second feature of the Concept workstation is the 
absence of individual mass storage. Whenever a system 
must process large amounts of data, hard-disk drives are 
a necessity, Because these drives are expensive, providing 
one for each user can be too costly. For this reason, the 
Concept allows several users to share a single hard disk. 

Corvus also realizes that the office market contains 
many potential users who know little about using com- 
puters. All the bundled software programs—including 
the operating system, spreadsheet, and text editor— 
focus on people who want to use a computer with their 
work, but who don't want to solve puzzles to make that 
happen. In fact, the software menus make it possible for a 
computer novice to use either the spreadsheet or text 
editor with less than an hour of tutoring. 


Fingers and Keys 

The Concept detachable keyboard has 91 keys in a 
standard typewriter layout with additional function keys 
and a calculator pad. In addition to the standard features, 
you get three keys labeled Fast, Alternate, and Com- 
mand. Although any key will automatically repeat when 
held down for more than one-half second, pressing the 
Fast key simultaneously increases the repetition rate. The 
Alternate key works like the Control key in special appli- 
cations. 

Across the top of the keyboard are the special-function 
keys, arranged in two groups of five (see photo 2). These 
keys correspond to menu selections appearing at the bot- 
tom of the display screen. The Command key allows you 
to toggle between menu selections when more than 10 
functions are available for a particular application. The 
function keys also let you select additional menus. After 
a bit of practice, your speed with the function keys can 
become quite impressive because they make it un- 
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user to customize and redesign the 
displayed characters, 


necessary for you to memorize and type a complex com- 
mand. Additionally, the Concept's keyboard buffer lets 
you rapidly enter commands, while the machine con- 
tinues to execute them in order. If you forget what a func- 
tion can do, pressing the Help key and then a function 
key produces a description of the second key's Function, 


A New Look 

If the Concept's keyboard is a good idea, the video 
display is an amazing one. ]t sits atop the processor 
cabinet secured by a swivel joint that lets you tilt and 
pivot it as you wish. In its vertical position, which is 
great for text editing, the screen contains 90 columns by 
63 lines in a display about the size of a sheet of notebook 
paper. You can also unlock the display, rotate it 90 
degrees, and secure it in the holder to get a display of 117 
columns by 47 lines, which works well with the spread- 
sheet. Besides the option of two display modes, the Con- 
cept offers both white-on-black and black-on-white 
characters. You have a choice of supplied type fonts and 
can also create your own character sets. A large blank 
matrix lets you redefine characters using a process similar 
to painting (see photo 3). 

The video display also divides into windows or rect- 
angles of user-defined ratio and size. Each window 
becomes an independent display area with its own at- 
tributes, providing the user with a powerful and conve- 
nient feature. In a window you can show text in any font, 
display black or white characters, and scroll the text in- 
dependently of the rest of the display. For example, you 
could use EdWord to write a report while creating a 
separate window of information from a LogiCalc model. 


Under the Hood 
Considering all the functions that the Concept pro- 
vides, the hardware formula is simple: combine the 


New Super Expander Plus™ pre-boot 

for Ramex-128" board upgrades any 

Apple II" 16-sector VisiCalc" to look 
like the Advanced Version. 


that even comes close. All the others 
give you less memory, take longer to 
load and save (as much as fifteen 
minutes longer) , and cost more for 
what you get. You've got to see it to 
believe it. Quick! Call your dealer. 


SUPER EXPANDER PLUS keeps all 
your existing VisiCalc facilities, and 
adds variable column width, global 
formatting of numbers, negative 
numbers in brackets, password 
protection, new format commands, 


tabbed fields, the works. It even Ramex-128 card, just $499. 
supports an 80-column card if one SUPER ее, PLUS, 
is present. just $125. 


If 136K is enough, you can get all 

these features with just one Ватех-128 
board. But SUPER EXPANDER PLUS 
supports two Ramex-128K cards to 
give you an incredible 255K VisiCalc 
File, and dumps the whole model 


back and forth to floppies in less am E Ба 

than 40 seconds. | | 

There's simply no other memory- 2 | 

expansion/software combination IY wa’ В 
ЕХРАМОЕ 

PLUS” 


Following our long-established Omega MicroWare policy, present Super der-40 
and -80 owners may upgrade for the price difference only. Phone our office for details. 
Apple is а registered trademark of Apple Computer, Inc. ҮН Ше is a regiswred trademark of VitiCorp, tec. Super Expander Plus, Ramex-128, and Omega Micro Ware are trademarks of Omega Micro Warr, lac. 
(©) 1983 Omega Micro'are, Inc, 
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OMEGA MICROWARE, INC. 
222 SO. RIVERSIDE PLAZA 
CHICAGO, IL 60606 
312-548-4844 
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Photo 4: The drawer containing the Apple П-сотраНЫЕ expan- 


sion connectors. 


ClrWndow 
Const 1! 


CPIM 
CraWndow 


EdWord 


ExecFile 
FileMgr 


Help 
LogiCalc 
ListVol 
MouniMgr 


Restart 


RevBackgnd 


SelWndow 
SetVol 


| SystmMgr 
WndowMgr 


Dispatcher Functions 


Clears the current window, leaving cursor in 
upper left corner 

Runs the Constellation |) utilities; produces 
its submenu 

Auns the CP/M emulator 

Allows creation of windows on the video 
display 

Auns the word processor; produces its 
submenu 

Executes a fila of commands 

Runs utilities for mainienance of files; pro- 
duces ils submenu 

гурав а help message for any function 
Runs the spreadshest program; produces 
its submenu 


Lists all volumes online or names of ali files | 


on a disk voluma 

Runs utilities for mounting disk volumes; 
produces its submenu 

Causes the system to be completely re- 
loaded from disk 

Reverses the background color of ihe cur- 
rent window 

Assigns one window as the current window 
Used to select which volume Is to be cur- 
rent 

Runs utilities for settling system attributes; 
produces its submenu 

Provides functions for setting window 
characteristics; produces its submenu 


local-area-network interface and the capability to use 
Apple Il peripheral cards. The Omninet network pro- 
vides users with one of the best-defined network stan- 
dards in the marketplace and provides the convenience of 
local communication and rapid data-transfer rates 
necessary to many business applications. By duplicating 
the Apple II expansion bus, the Concept can take advan- 
tage of the hundreds of expansion boards already on the 
market (see photo 4). In addition, Corvus did not forget 
the need for local I/O devices and provides two RS-232C 
serial ports for connection to a printer and modem. 


Software Details 

The Concept uses menu-driven software that appears 
to the user as a single hierarchical system. From the oper- 
ating system to the lowliest editing command, all func- 
tions are menu items, Át any point, your options are ob- 
vious and you can easily move to the previous or follow- 
ing menu, The first menu of available functions, the Dis- 
patcher level, presents all the major software features (see 
table 1). This level, similar to the operating system in 
other computers, gives you a choice of four menus: File 
Manager, Window Manager, System Manager, and run- 
ning programs. Selecting any of these options produces a 
submenu of choices, and some of those choices produce 
still further menus. 

File Manager becomes a frequent choice because the 
Concept requires that you divide the hard-disk storage 
into separate volumes to limit information access to par- 
ticular users. While the size may vary, each volume has a 
name and a directory, much like a floppy disk. When you 


File Manager Functions 
CirWndow Clears the currant window, leaving cursor In 
upper left corner 
Concalenates files 
Allows creation of windows on the video 
display 
Reclaims unused disk space within а 
volume 
Copies diak files 
Erases disk flies 
Erases a temporary disk file from а volume | 
Returns to previous menu | 
ри а help message for any function 


GoncFile 
Crewndow 


Table 1: The Concept's functions are accessed via a series of 
menus beginning with the Dispatcher level. 


16/32-bit architecture of the 68000 with a large amount 
of RAM (random-access read/write memory). Most of 
the flexibility and many of the special features of this 
system result from this combination of power and mem- 
ory. For instance, the microprocessor positions each of 
the screen's 350,000 pixels, which allows you a variety of 
display options such as windows and programmable 
character sets. 

Access to the outside world comes from an Omninet 
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ПЕЕ е 
MakeFils 
MountMgr 


RevBkgnd 
Rnamfile 


SalWndow 
SetVol 


5роо! 


Lists the contents of a text file 

Creates а disk file 

Auns utilitles for mounting disk volumes: 
produces its submenu 

Reverses the background color of the cur- 
rent window 

Changes the name of a disk file 

Assigns one window as the current window | 
Used to select which volume is to be сиг: 
rent 

Sends output to a temporary disk file from 
which It may be read and printed elsewhere 
on the network 


Table 2: Disk-file-management functions are available 
through the File Manager menu. 


CLIP™ our Command Line 

interpretive Program, makes your system 
more efficient than ever before. CLIF 
replaces the Interactive portion of CP/M 
with г user friendly “shell”. CLIP is 
sophisticated enough to satisfy the entire 
spectrum of needs from the novice to the 
most expert programmer. 


Command Files 


Command sequences that you use often 
can be placed in a command file. From 
then on you'll never type the commands 
again, since typing the name of the file will 
execute the commands as if you typed 
them by hand. These files can ask ques- 
tions and perform different tasks depend- 
ing on the answers received. In addition, a 
special command file can begin working 
whenever your computer is turned on. 


All input text can be edited. 


Once CLIP is in control, entry of text into 
ANY program can be edited as if you were 
using a word processor. The single key- 
strokes that you use to edit the text can be 
defined to be similar to your existing word 
processor. CLIP also remembers your 
previously entered line, and it can be 
retrived with only one keystroke. 


Built-in file editor 


Clip contains a simple editor for editing 
command fites, programs, or data fifes. 
English-tike commands simplify any edit- 
ing task. 


Automatic file searching 


With file searching you can keep files that 
are frequently accessed іп а common 
place. CLIP will find them when requested 
by a program or command file, no matter 
which disk or user number you are cur- 
rentiy at. This can save precious disk and 
directory space. 


Help Files 


Extensive on-line help is available foreach 
of the 50+ commands in CLIP. You can 
also add your own help files to customize 
your working environment. 


Bulit in calculator. 


CLIP has a built in 16-bit calculator with 
the functions: +, -, ", /, remainder, AND, 
OR, ХОВ, and NOT. The calculator has 10 
memory registers and works in any base 
from 2 to 16. 


Circle 454 on inquiry card. 


A Unix™ like environment with 
I/O redirection and pipes. 


With CLIP you can direct screen output 
from any program to a file for later viewing 
or printing. CLIP can also take any 
program's input from a file instead of the 
keyboard. "Pipes" force the output fram 
one program into the input of another 
automatically. 


Sophisticated command language 
with over 50 commands. 


CLIP is a state-of-the-art command lanm- 
quage that includes: 


» Conditional command execution with 
IF, THEN, ELSE, and ELSEIF and 
ENDIF commands up to 64 nested 
levels. 

è Command files (or macros) with loop- 
ing capabilities and conditional term- 
ination. Macros can use other macros. 
Extensive argument extraction cap- 
abilities can extract values and switch 
options off of a command line. 


e The ability to trace command file 
execution. 

• Commands that can OPEN, CLOSE, 
READ and WRITE files. 


е Ten alphanumeric registers that can 
store command lines, filenames, file 
Input, or anything you desire. 


е Multiple commands per line. 


• А copy command that can copy files 
between disks and user numbers. 


Buy CLIP and ge! 50% off our 
software tools. Just $25.00! 


We have a coltection of 10 software tools 
that make difficult tasks easy. 


BC -Binary file comparison 

SC  -Source file comparison 

SR  -Search for a pattern in a file 
SRT - Simple in memory sorter 

DMP - Hex file dumper with ASCII 
BFE -Binary file editor 

XC - Extract columns from a file 
XW - Extract words from a file 

WC -Counts words, lines, and bytes 
HC -Horizontal file concatenate 


| 


Thoughtware tames your 
CP/M' system for just $49.95 


52 


Also get 50% off our file encryption 
program. Just $25.00. 


if you have more than one person ac- 
cessing your computer, then you need our 
file encryption program. This program 
won't stop the KGB, but it will stop others 
from seeing sensitive data. A twelve-char- 
acter password gives you all the protection 
you need. For just $25.00, you can't afford 
to be without it. 


ORDERING 
INFORMATION: 


Order HOT LINE: 8-5 MST 
1-800-821-6010 /(az 327-4305) 


CLIP $49.95 
Tools $49.95 {$25.00 with CLIP} 
Encryption $49.95 ($25.00 with СЫР} 


CLIP users manual can be purchased 
separately for $25.00 - 


CLIP, the tools, and the file encryption 
program have been designed lor the 2807М 
microprocessor, running CP/M version 
2.2. Distribution is on standard 8-inch 
SS/SD floppies. 


Visa and Mastercard accepted. 
No COD's, please. 
Send check or money order to: 


Thoughtware, inc. 
P.O. Box 41435 
Tucson, AZ 85717 


Please add $3.50 shipping for all orders. 
AZ residents please add 6% sales tax. 
Prices are subject to change. 


CP/M - TM Digits! Research, Unix - TM Sell Labs, 280 
-TM Zilog Inc. Thoughtware and СЫР - TM al 
Thoughtware lnc. 


Thaughfunre 
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_ РСЯ 
— —- Powerline 
Controller 


Puts Bidirectional A.C. 
carrier communications 
in your APPLE 11 


‚ Operates up to 256 Leviton/ 
BSR remote control devices 

« Receives input communica: 
tions from Leviton/ BSR 
transmitters 

- On board real time clock 

» Worldwide compatibility 
(50/60 Hz) 

» Easy installation and 
operation 


PC-1 is available for 5285.00 
Dealer inquiries invited 


“Т 


5 


Protect your 
computer against 


Voltage 
| Surge 


Protect your computer system from damage or disruption 
from sudden spurts of excess voltage—from lightning or 
flickering fluorescent lights. This Voltage Surge Protector 
e into any wall outlet. Dissipates up to 600,000 watts. 

15 downtime, lost data, circuit damage, service calls. 
You save valuable time and money. And Pryor Corpora- 
lion guarantees your satisfaction. 


P RVOR Computer Supplies соч, 


— — PHONE de FREE 800-558-6666, or send coupon 


P poration, HT 583 
8755 North Port We A Wesrington 
P.O. Box 17829, Milwaukee, Wisconsin 63217 


an Ta Surga Protectors (two outlet) Order No. 526-105 al $89.50 ва. 
О Bill ma 
О Send a FREE copy of the Pryor Computer and Word Processing Supplies Catalog 
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Circie 361 on Inquiry card. 


Window Manager Functlons 
CirWndow 
GreWndow 
display 
DelWndow Deletes the current window 
Exit Returns to previous menu 
Help Produces a help message for any function 


label 
LdDispCh Loads character sel and assigns to display 
LdKybdCh 


Loads character sei and assigns to 
RevBkgnd 


kayboard 

Reverses background color of currant win- 
ScriMode 
SelWndow 


dow 
TestPtrn 


Cisars the current window, leaving cursor Іп 
upper left corner 
Allows creation of windows on ihe video 


Allows text to be scrolled by line or page 
Assigns one window as tha current window 
Displays test pattern on screan 


System Manager Functions 
AsgnDrvr Assigns a peripheral driver (о a logical 
devica 
Displays attributes of currently avaitable 
drivars 
Allows user to create or alter character 
sets 
Exit Returns to previous menu 
Help Produces a help message for any function 
label 
Sata the system calendar 
Assigns printer characteristics 
Sets the system clock 


DrvrVran 
EdChrSet 


SetDate 
SetPrntr 
SetTime 


Table 3: The Window Manager and System Manager menus 
allow you to choose from a variety of functions. 


turn on the Concept, your current or active volume is 
System (named /CCSYS), and you use the File Manager 
option to make any other volume your current volume 
(see table 2). 

Using the Window Manager option, you can create, 
manipulate, and display up to 17 windows on the Con- 
cept's screen. The user moves, clears, scrolls, and deletes 
windows, which are limited only by their rectangular 
shape and their need to fit within the Concept's display. 
Various utility programs available from the System 
Manager menu allow you to select the I/O drivers, 
specify printing parameters, and edit the character set. In 
addition, other utilities let you format floppy disks, auto- 


matically load a floppy disk, and execute a printer 
| spooler. The Concept's printer spooler lets you send out- 
| put to a special volume named /PIPES, and when the net- 


work's printer is available, that stored output is printed 
(see table 3). 

When you decide to run a program, the EdWord text 
editor may be your first stop. If it weren't for its Undo 
and Redo features, EdWord would be just another unre- 
markable text editor (see photo 5). The service provided 
by this combination of features is essentially a "flight 
recording" of your editing progress. If you blunder and 
delete a hefty section of an important report, the Undo 
feature restores the text to its preedited condition. 


Introducing I he Pied Piper: 


й =. я һ E а - on 


(a ШЕ =. à = - al! e ‚ ^n я = EL = н “ы > - ты... 


Тһе Portable Computer that leads your 


business exactly where you want to go... 


Meet The Pied Piper and enjoy set of CP/M-compauble utilities. 
the convenience of the office —— It has a standard typewriter 
wherever you go. Do your m T3— keyboard and full 80-column 
work wherever you are. Send display capability. It organizes 
documents back to the office mass mailings, creates invoices, 
over the phone. | prints labels, writes standard or 
The Pied Piper is com- "boilerplate" letters from the file. 
pletely portable, about the The Pied Piper lets you talk 


size of a slim briefcase, and weighs to data banks. e.g. Dow Jones News/ 
only 1215 lbs. Or () Retrieval" or The Source, or your own 
But it is loaded with features. The A Ф corporate computer and database 


че 


| i. 


Pied Piper is faster and has twice the system. 
data storage capacity of much larger personal computers. Try The Pied Piper. If your computer store doesn't have 
With the Pied Piper you have superb word processing it. call us and we'll send you the name of your nearest dealer. 
capability with spelling checker. Spreadsheets for business In California call toll free: 800 772-3545, ext. 576; 
projections. Data base management. elsewhere call 800 227-1617, ext. 576. 
Everything you could want. 
And its astonishingly low cost includes the most Pied Piper Specifications. Z-80A, 4MHz, СРАМ2 2, 64K, 784K mini 


floppy (formatted), Perfect Software, full 80x24 video format, Pied Piper 
Utilities, expandable, parallel port, 12% lbs.. Nationwide Xerox War- 
ranty and Service. Options include ЮМЬ drive. modem, RS232C LCD. 


advanced business software programs — worth $1700 if 
purchased at regular retail prices. 
The Pied Piper comes with CP/M? plus its own unique 


| SI те | Ше DB See us at Comdex 
ЖАА M ul а= Л Booth 3130-3132 
The portable computer all others will follow. 
STM Electronics Corporation, 525 Middlefield Road. Suite 130 * Menlo Park, СА 94025 «14151 326-6226 


CP Alisa registered trademark of Digital Research. Inc... Dow Jones News Retnesal is a registered trademark of Dow Jones & Companys. Inc. 
Pied Pines iya registered trademark of SUM Corporation. Phe Source is à ervice mark of Service Telecomputing Corporition, a subsidiary of The Readers Digest Assn. Ine 
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Photo 5: The EdWord text editor can display more than 60 lines 
of text on the screen. Note the thermometer-like workspace in- 
dicator (bottom right) and the cursor/position scale (lower left 
of text). 


Photo 6: The LogiCalc spreadsheet. With this display, more 
than 400 items can be shown simultaneously. 


144 Мау 1983 © BYTE Publications Inc 


EdWord operates solely on files residing in its work- 
space, a special area of a disk volume that you create. 
Several files or workpads must be included in this area. 
These workpads include the text file you are editing, a 
formatted print file (if you intend to print the text), files 
for the Undo and Redo information, copy space for your 
cut-and-paste operations, and a directory of this 
workspace. The smallest allowable workspace is 50 
blocks (512 characters to a block) with the upper limit 
determined by the size of the volume containing the 
workspace. 

Several important and variable editing parameters are 
displayed with graphics. A column rule indicating the 
width of the editing window tops the EdWord display. Át 
the bottom of the screen is a thermometer-like scale that 
reveals the proportion of the workspace that is free, 
Another linear scale in the lower left of the screen 
displays the cursor's present position within the docu- 
ment being edited. In addition to these graphics represen- 
tations, the system also shows the actual line number, 
column number, and number of lines in the text at the 
bottom of the display screen. 

One advantage that EdWord provides over most pres- 
ent editors is the ability to execute system functions 
without exiting to the operating system. If you want a 
directory of available files, you simply request it from 
within the editor. 


LogiCalc 

À chronic problem of most spreadsheet programs is the 
limited size of the video display. The Concept solves this 
problem by allowing you to rotate the monitor 90 
degrees, displaying a spreadsheet with 38 lines and 10 
cells of 12 characters (see photo 6). With more than 500K 
bytes of memory available, a LogiCalc model might con- 
tain 1000 active cells. Like EdWord, LogiCalc provides 
the expected functions and a few pleasant surprises. The 
expected functions involve cursor control and data entry. 
The surprises are more sophisticated, presenting the user 
with a calculator, linear-regression functions, formatting 
commands, averaging and summation functions, and 
even user-definable functions. Although these are not 
unheard of in spreadsheets, it's rare to find them all in 
one program (see table 4). 


Development Tools 

Even with a text editor and spreadsheet, an obvious 
lack of business-applications software stil] limits the Con- 
cept. In particular, database-management programs and 
graphics and accounting packages will be necessary 
before this machine can take an active role in the office. 
Corvus is taking steps to encourage the development of 
more software by providing Pascal, FORTRAN-77, a 
68000 assembler, and a CP/M emulator. It is hoped that 
this step wil] promote program development by software 
houses. 

Corvus Pascal, developed by Silicon Valley Software, 
is compatible with the ISO (International Organization 
for Standardization) Level 0 standard and provides most 


COMPUTER, 
BUT WE MAKE IT TICK. 


If you own a TS-1000 or ZX-81 computer and want to bring ош the power within it, you'll want Memotech. From easier input to high 
quality output and greater memory, Memotech makes the add-ons you demand. Every Memotech peripheral 
comes in a black anodized aluminum case and is designed to fit together in “piggy back” fashion enabling you єў} 
to continue to add оп and still keep an integrated system look. Wl у a 


MEMOPAK RAM All Memopak RAMs are directly addressable, user transparent, are neither switched nor 
paged and no additional power supply is required. You can also choose the Memopak RAM which is just 
right for your needs. From economy te power. — 16K RAM The Memopak 16K RAM is the most 
economical way to add memory to your TS-1000. It is fully compatible with the Timex or Memotech 16K 
RAMS to provide you with up to 32K of RAM. The 16K RAM also offers additional add-on capabilities 
through its “piggy back" connection. 32K RAM The 322K Memopak enables you to execute 
sophisticated programs and store large data bases and like the 16K RAM is fully compatible with Timex’s or 
Memotech's 16K RAMs to give you a full 48K of RAM. 64K RAM The 64K Memopak is powerful 
enough to turn your TS-1000 into a computer with capabilities suitable for business and educational use. tt 
accepts such BASIC commands as 10 DIM А (9000). — MEMOCALC Memocalc, our spreadsheet analysis 
software, enables TS-1000 users to perform complex number crunching routines with ease. With 
the 64K RAM a table of up to 7000 numbers with up to 250 rows or 99 columns can be specified. 
Quick revisions can be achieved by entering new data to your formula. 
MEMOTECH KEYBOARD For ease of operation, the Memotech keyboard is a high quality 
standard typewriter keyboard, with TS-1000 legends. The keyboard is cable connected to a buffered | 
interface which is housed іп a standard Memopak case and plugs directly into the back of the —-- 
> TS-1000 or other Memopaks. МЕМОРАК HRG The Memopak High Resolution Graphis, with 

up to 192 by 248 pixel resolution, enables display of high resolution "arcade game" style graphics 
through its resident 2K EPROM, programmed with a full range of graphics subroutines. 
CENTRONICS PARALLEL AND RS232 INTERFACES 
Memotech's Interfaces enable your TS-1000 to use a wide range of 

| compatible printers. The resident software in the units gives the 
—— ASCII set of characters. Both Memopak Interfaces provide lower case character capabilities and 
up to 80 column printing. The RS232 Interface is also compatible with modems and terminals. 
SEIKOSHA GP 100A PRINTER The Seikosha GP 100A uses a 5х7 dot matrix printing format with 
ASCI] standard upper and lower case character set. Printing speed is 30 characters/second with a 
maximum width of 80 characters. The printer uses standard fanfold paper upto — [7 -- 


m То: Memotech Corporation, 7550 West Yale Ave., Denver, СО 80227 


defective with your Memotech aris return it to us and we will repair or replace — Imm тана” — — 3 — $— 
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guarantee. If you're not completely PIU PI 
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| Printer Cable 19.95 | 
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LogiCalo Functiona 


Automatic cursor advance during text entry 
Automatic recalculation of whole spread- 
sheet whenever an item Ja entered 

Begins text елігу on а predefined torm 
template 

Coples serleg of entries tô anather par! of 
tha Ehaet 

Егавев every entry 

Erases a whole column 

Erakes а single entry 

Erases a whole row 

Allows editing of items on the entry line 
Returns to previous menu 

Selects torm mode 

Moves cursor іо а specitic entry 
Мар. а help massage for any function 


InsCol 
insRow 
LckBth 
LckCot 
LekRow 
Load 


LstVol 
Merges 


inserts a new column into the array 

inserts a new row Into іле array 

eie Ma: viewing of two paris of 
the 

Allows simultaneous viewing of twa parts of 
the sheet 

Allows simultaneous viewing of two parta af 
the sheet 

Reads a disk file Into the array 

Lists all files of a volume 

Overlays a disk file onto the current-array 
Positions the cursor at the top left entry 
Moves cursor to first Пет of next row 
Changes the order in which the array is 
evaluated 

Sats tha number of decimal places to be 
displayed at any entry 

Prints copy of spreadsheet 

Recaiculates гевиііз at avary position 
Recalculates resulta в! one position 

Writes array 16-8 disk tlle 

Displays space avallable 

Gives coordinates of cursor position 

Sets cell width 


| Table 4: The LogiCulc functions include all the expected | 


ones plus a few surprises. 


UCSD features as extensions. A run-time library provides 
a source of relocatable support code, Any compiled 
Pascal source file must be linked with this library before 
the system produces executable 68000 object code. The 
same developer provides the FORTRAN-77 compiler that 
conforms to the ANSI (American National Standards In- 
stitute) standard. As with the Pascal, this compiler's out- 
put must be linked to a run-time library before execution. 

The Corvus ASM68K assembler is quite similar to 
Motorola's specifications syntax for 68000 assemblers, 
and its output is also relocatable object code that must be 
linked to a run-time library, The CP/M emulator makes 
the Concept actually emulate the registers and instruc- 
tions of an Intel 8080 microprocessor, Programs written 
for the 8080 can thus be transferred and run on the Con- 
cept. Obviously, for anyone who has already invested in 
8080 software, this feature is important. Unfortunately, 
because Corvus doesn't emulate instructions for Zilog's 
280 microprocessor, 2.80 specific code will not run under 
the CP/M emulator. 
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All the built-in CP/M commands are available, as well 
as the transient commands: ASM, DDT, DUMP, ED, 
LOAD, PIP, STAT, SUBMIT, SYSGEN, and XSUB. 
Because of the software overhead, however, the emulator 
runs slower than the average CP/M system. In the emula- 
tion mode, the Concept provides access to as large a 
quantity of hard-disk storage space as the user wants. In 
fact, you can assign 16 CP/M logical-disk drives to the 
mass-storage volumes. By adding the optional 8-inch 
floppy-disk drive, the Concept can also read standard 
IBM 3740-format single-density disks. When you use the 
emulator, the screen and keyboard appear to CP/M as a 
Lear Siegler ADM 3A video terminal. 


Documentation 

Bluntly, the lack of documentation for the Concept is a 
tragedy. While some manuals are available, they don't 
begin to cover what you need to know to set up an office- 
automation system, and the Corvus Concept definitely 
falls into that category. The only saving grace is that Cor- 
vus worked very hard to ensure that users won't need to 
refer to the manuals during day-to-day operations. The 
manuals supplied with the system are listed in table 5. 
Most of the ones we received were readable, but they 
were also stamped "Preliminary" and all contained errors 
and confusing passages. 

Conspicuous by its absence is an introductory manual 
providing an overall view of the Concept. The user needs 
to know what to expect from this system, how to set it 
up, and something about the philosophy behind the 
system design. Although installing the system and getting 
it to run required only that we make simple connections 
and follow straightforward procedures, everything had 
to be done in the right order— which was not always ob- 
vious. After a dozen phone calls during a four-week 
period, we finally got our two workstations and the hard- 
disk drive with a video-cassette-recorder backup com- 
municating over the network. 

Considering that the Concept is aimed at the business 
market, Corvus should make the installation as fast and 
painless as possible. A big step in that direction would be 
an improved set of manuals. The current materials are 
primarily a set of dry references for the applications soft- 
ware packaged in impressive suede-cloth binders. Still 
lacking are tutorials for the novice, quick-reference cards 
for the advanced user, and some nitty-gritty technical 
manuals on the software and the circuitry. With support 
materials like these, independent consultants and data- 
processing managers would have no qualms about 
recommending this system to clients, and third-party 
developers could provide much-needed software and 
add-on boards. 


Performance 

While user-friendliness is an important consideration, 
the Concept must also be able to work for a living. The 
machine's particular combination of features—graphics 
potential, powerful processor, large memory, FOR- 


SuperSoft FORTRAN is the answer to 
the growing need for a high quality FORTRAN 
compiler running under CP/M-86 and IBM 
PC DOS. It has major advantages over other 
FORTRAN compilers for the 8086. For 
example, consider the benchmark program 
used to test the ІВМ FORTRAN in InfoWorld, 
p. 44, Oct. 25, 1982. (While the differential 
listed will not be the same for all benchmark 
programs, we feel it is a good indication of the 
quality of our compiler.) Results are as follows: 

IBM FORTRAN: 38.0 Seconds 

SuperSoft FORTRAN: 2.8 Seconds 


In its first release SuperSoft FORTRAN 
offers the following outstanding features: 


1. Full ANSI 66 standard FORTRAN with 
important extensions 


2. Standard data types, double precision, 
varying string length, complex numbers 


3. Free format input and free format string 
output 


4. Compact object code and run time support 


5. Special functions include string functions, 
dynamic allocation, time/date, and video 
access 


6. Debug support: subscript checking, good 
runtime messages 


7. Full IEEE floating point 


B. Ри! 8087 support—available as option 
($50.00). 
uperSoft's family of FORTRAN compilers 
means you can write your programs once and 
they will run under CP/M-80, CP/M-86, and 
MS DOS. This lets you get your applications 
ing fast no matter what the environment. 
The current compiler allows 64K code 

space and 64K data space with expansion 
anticipated in future releases. 
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Now for CP/M-86, MS DOS, and IBM PC DOS 


A 


“At last, a FORTRAN compiler that works great on 
my 8086, 8087, and 8088 based systems!” 


SuperSoft FORTRAN: available 
NOW and working great! 


Requires: 128K with CP/M-86* 

and MS DOS 
Price: $425 (in each environment) 
CP/M-80 version also available. 


іп conjunction with SuperSoft, SuperSoft FORTRAN 
was developed by Small Systems Services. Urbana, IL, 
a leader in FORTRAN development. 

CP/M and CP/M-86 are registered trademarks of 
Digital Research. 

Japanese Distributor: ASR Corporation international, 
3-23-8, Nishi-Shimbashi, Minato-Ku, Tokyo 105, Japan, 
Tel. (03}-437571 Telex: 0242-2723. 

European : Micro Technology Ltd., 51 The 
Pantiles, Tunbridge Wells, Kent, England TN2 5TH 
TEL 0892-45433. Telex: 95441 Micro-G. 
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Outline of Corvus Manuals 


Personal Workstation User Guide (120 pages) 
System Start-up 

Keyboard and Display 

Operating System 

Utilities 


Peripheral Connections 


Omninet Disk Installation Guide 
Hardware and Software Required 
Hardware Setup 
Booting from Disk 
Firmware Update 
Disk Initialization 
Booting from the Network 
Copying System Files to Hard Disk 


(41 pages) 


Operating System Reference Manual 
File System and Volumes 
Operating System Interface 
Utility Software 
Software Development Tools 
Linker and Librarian 
Drivers 


LogiCalc Glossary 
Function Key Labels 
The System Functions 
The Calculator Functions 
The Linear-Regression Functlons 
The Slash Commands 
Miscellaneous Functions 
The User-Defined Functions 
Conditional Expressions 


EdWord User Gulde 
Overview 
The EdWord Workspace 
Making a TXT Workpad 
Basic Editing 
Formatting Text 
Printing a Workpad 
Dot Commands and Codes 
Search and Replace 
Cut and Paste 


(142 pages) 


(133 pages) 


CP/M Emulator installation Guide 
installing CP/M 
CP/M on the Concept 
Technical Notes 


FORTRAN Language Reference Manual 
Introduction 
Lines, Statements, and Control Flow 
Data Types and Constants 
FORTRAN Names, Arrays, and 
Substrings 
Expressions 
Specifications Statements 
Data Initialization 
Assignment Statements 
Control Statements 
FORTRAN Input and Output 
Units 
Format Specifications 
Program and Subprogram Structure 
Using the FORTRAN Compller 


Pascal Reference Manual 
Introduction 
Defining Data Types 
Declaring and Referencing Variables 
Expressions 
Statements 
Input and Output 
Program Structure 
Standard Procedures and Functions 
Running the Pascal Compiler 
Pascal Language Syntax 
Relationship to Other Versions 
Data Representations 


ASMK68 Assembler Reference Manual 
Introduction 
Layout of an Assembler Program 
Operand Information 
Assembler Directives 
Assembler Operation Codes 
Using the Assembler 
Assembler Output and Messages 


(20 pages) 


(171 pages) 


(82 pages) 


Table 5: Outline of manuals available for the Concept and its attendant software. 


TRAN, and Pascal —makes it attractive to scientists and 
designers, as well as to the business community. To 
determine a performance rating of the Concept in a time- 
sensitive environment, we compiled the Pascal version of 
Jim Gilbreath's prime Sieve benchmark (see "Eratos- 
thenes Revisited: Once More through the Sieve," January 
1983 BYTE, page 283). The compilation was fast, less 
than 8.2 seconds, with an execution time of 21.26 sec- 
onds, slower than the times of most 8-MHz 68000s run- 
ning Pascal. We also compiled the FORTRAN version of 
the Sieve with a compilation time of 30 seconds and an 
execution time of 4.5 seconds—a quite respectable perfor- 
mance. 

While multiuser systems always exhibit a loss of 
response time as more users come on line, this result may 
not occur with a distributed processing system such as the 
Concept and Omninet combination. In this case, the only 
possible waiting occurs when two users try to access the 
same shared resource, for instance, the hard-disk drive or 
a printer. We were unable to detect any difference with 
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either one or two active users, even when both were per- 
forming tasks involving a high level of disk I/O. 


Prices and Options 

Today, the Concept does not offer many options. The 
basic workstation with 256K bytes of memory costs 
$4995. Another $1000 gets you an additional 256K bytes. 
Included with the workstation are the operating system, 
two serial ports, and the built-in Omninet interface. The 
required hard-disk drive, available from Corvus with 
capacities of 6, 10, and 20 megabytes, costs an additional 
$2495 to $4495. You can install the hard-disk drive in an 
expansion slot, if it is intended for use on a single Con- 
cept, and through the Omninet interface, if it is to be 
shared by more than one workstation. 

The only real options are a thin-line 8-inch floppy-disk 
drive and the Mirror backup unit for the hard-disk drive. 
The floppy-disk drive, in its own enclosure, connects to 
an interface board installed in the workstation's expan- 
sion slot. The Mirror, which connects between the hard- 
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The intensity of Scrabble; 
the excitement of Boggle; 
the imagination of word search games... 


WORD CHALLENGE" 


The Ultimate Word Game. 


Ready for some 
mental gymnas- 
tics? Take on 
Word Chal- 
lenge. You'll 
race the clack 
with LEX, an 
opponent of 
с uncannily human intel- 
= ligence, to find hidden words in 
a square of random letters. {The sample 
square has 142 words.) Longer words score 
better points, so while you might enter “сар,” 
"ape" and "tea," LEX is picking out "astar," 
"repast" and “sacred,” all part of his remarkable 
90,000-word vocabulary. But don't give up. You 
can select from 26 different skill levels, choose 
the square size (3 x 3, 4 x 4 or 5 x 5), time limit 
and a variety of scoring methads. 

Word Challenge. Only $39.95 at your computer 
dealer. For Mastercard and Visa orders, call toll- 
free, 1-800-323-0023, In Florida, cal! collect, 
305/566-3511. Or complete the coupon and send 
check or M.O. to: Word Challenge, Proximity 
Software, 3511 М.Е. 22nd Avenue, Fort Lauder- 
dale, Florida, 33308. 


| PROXIMITY" 


тины 


Word Challenge Disk(s) 1 lor which 


Please send 
I've enclosed $39.95 each (plus $2.00 shipping and 


handling). Florida residents please add 5% sales tax. 


Check appropriate box. 

О Apple il. ll Plus or И Plus E (min 48k) w/disk 

C! IBM Personal Computer (min 64k) w/disk 

П Osborne | (min 64k) w/disk 
ООО 
Addréss 

Ciy — State... Zip 


Apps IBM and Osborne are registered trademarks of Apple Computer Inc 
Wiernatons! Business Mactinas Corp. and Osbarne Computer Corp. respectively 
Boggle and Scrabble аға registered trademarks of Parker Broiners Division of 

ОРЗ Products Corporation and Belchow and Richier, respaeci«ealy 
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disk drive and a user-supplied video-cassette recorder, 
records data on a video cassette. This backup is essential 
in an office environment where lost data means lost 
business. The Mirror—which can record 6 megabytes in 
11 minutes, 10 megabytes in 17 minutes, and 20 mega- 
bytes in 35 minutes—costs $1250. 


Service 

While Corvus Systems Inc, is not a small company, 
getting a Concept repaired won't be as easy as with some 
other popular personal computers. This is a sophisticated 
machine, and the only place to get one fixed is at a 
Corvus-authorized dealer. Presently, there are only two 
dozen of these dealers across the country. It's likely that 
these dealers will need technical manuals to perform the 
necessary repairs, and there is also no word yet about the 
availability of service contracts. This seems to mean that 
Concept owners are taking a chance if they rely on one 
machine, With a large networked system, you can usual- 
ly weather an occasional failure, At this point, | should 
add that we haven't had any problems in more than 100 
hours of use. 


The Envelope Please 

I approached the Concept with high expectations, 
which for the most part have been realized, The designers 
have included some features that are very special. They 
have created menus for every possible situation. The key- 
board and video display should set a standard for mass- 
produced personal computers. The bundling of a com- 
plete package of business software and hardware is also 
an idea to be imitated. These features make the Concept a 
highly usable computer system. 

I would like to see Corvus attend to a few details. My 
most nagging concern is with the inconsistencies en- 
countered when you move from level to level in the 
menus. When you want to return to a parent menu, you 
must select a function button. Depending on which level 
you are at, however, that key is labeled Quit, Exit, Edit, 
Cancel, or (Cncl). One of the advantages of function keys 
is not having to memorize the commands. With this ar- 
rangement, you must still memorize a set of commands 
for each level. Adding to the confusion is the fact that the 
same function label has a different result in different 
menus. For example, in one menu Cancel returns you to 
the most recent menu; at another level, it returns you all 
the way back to the first level, the Dispatcher. 

I also found a few cases in which a function listed on 
the screen was not yet implemented, specifically the 
< Para and Para > functions in EdWord and the print 
spooler. In only one case did I find an improperly imple- 
mented function, which was a minor problem. Overall, 
Corvus has done many things right in creating the Con- 
cept, but the system needs much more applications soft- 
ware to take advantage of its features, Although the 
manuals seem to be a major stumbling block, if a suffi- 
cient number of companies develop programs and boards 
for this computer, the Concept could still become a very 
popular machine. 8 
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Plug 3000 new applications 
into your Apple: 


THE CP/M Card" plugs CP/M Plus™ into your Apple. 300% faster than your Apple system! The CP/M Card is the 
The CP/M Card gives you the option of running your Apple 1 only Apple П performance package that offers the speed and 
with the speed and capability of a professional Z-80 system efficiency of CP/M Plus. 
with CP/M*-compatible software. You plug in the CP/M A plug about quality. 
Card. Then choose CP/M or your standard Apple software The CP/M Card was designed and built by Digital Research, 
| at your option. the creators of CP/M, and Advanced Logic Systems, the most 
Plug into a big, new world of software. respected manufacturer of Apple performance products. So 
The CP/M Card gives you instant access to the world's largest you know the CP/M Card is the most perfectly integrated 
selection of microcomputer software — more than 3,000 Apple performance package you can buy. 
CP/M-compatible applications, languages, and Why just keep plugging along? The CP/M Card 
programming utilities. So, you, too can use pro- provides everything you need — including 64K of 
fessional business programs such as WordStar,” on-board memory, CP/M Plus, CBASIC? 
SuperCalc™ Condor,™ and other high-performance | GSX?-80 and full documentation — юг just 5399, 
software from Day One. Yet, you still have access Now available through the CP/M library. 
to your present library of Apple software. See your local microcomputer dealer today. Or 
н he | n и 1 талер зе contact iria чон Laer ыры 1195 7%; 
ogether, the ultra-fast CP/M Card an . Arques Ave., Sunnyvale, СА 94086 (800 
CP/M Plus nin applications up to Advanced Logic systems 538-8177. (In California (408) 730-0806} 


The CP/M Card for your Apple II. 


CP/M, CRM Plus, the СРАМ Card and CBASIC are either trademarks or registered trademarks of Digital Research Inc. 2-80 is a regisiered trademark of Zilog, Inc. 
WordStar is a registered trademark of MicroPro International Corporation. SuperCalc is a trademark of Sorcim Corporation. Condor is a trademark of Condor Computer 
Corporation. GSX-80 is a trademark of Graphics Software System. Apple is a registered trademark of Apple Computer, inc. $1982 Digital Research Inc. 
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First, neatly cut out the "370" label. 
Now, when nobody's looking, non- 
chalantly tape it to your terminal, just under the 
ВМ, as if it really belonged there. 
Then wait for your chance and quickly 
slip a dBASE II™ disk into 
your main drive. 
That's it. 
Your IBM Personal 
Computer is now ready to 
run a relational database 
system, the kind that IBM 
put on their mainframes last year. 
And you're ready with more data han- 
dling power than you would have dreamed 
possible before dBASE II. 


You'll wonder how you managed without it. 


You'll find that dBASE II, because it's a 
relational database management system (DBMS), 
starts where file handling programs leave off. 

dBASE II handles multiple databases 
and simplifies everything from accounting to 
department staffing to monitoring rainfall on 
the Upper Volta. 

With a word or two, you CREATE data- 
bases, APPEND new data instantly, UPDATE, 
MODIFY and REPLACE fields, records and 


entire databases. Organize months worth of data You can do automatic calculations on 

in minutes with the built-in REPORT. Do sub- fields, records and databases, accurate to 10 digits. 

field and multi-field searches, then DISPLAY And you can use dBASE II interactively 

some or all of the data for any condition you for answers right now. Or save your instruc- 

want to apply. tions, then repeat everything with two words: 
And you've just begun to tap the power DO Manhours, DO ProjectX, DO whatever 

of dBASE II. has to be done. 

Easy to look at, easy to use. Use dBASE II to help make your choice: 
Input screens and output forms couldn't If you've got a 96k IBM PC, send us 


be easier — just "paint" your format on the CRT $700 and we'll send you a copy of dBASE II to 
and what you see is what you'll get. use free for 30 days. 


И 


Instead of just poring over а manual, run 
it and make sure that it does what you need done 

Then if you find it isn’t right for you, 
send it back and we'll return your money, no 
questions asked. 

But if you do that, you'll have to remove 
that label. Because nothing short of a mainframe 
works like dBASE II. 

Call (213) 204-5570 today or drop by 


your local computer store for the rest of the story. 


Ashton-Tate, 9929 Jefferson Blvd., 
Culver City, CA 90230. 


_ Ashton-late 
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Achieving Greater White-Collar 
Productivity in the New Office 


The conversion to automated tools in an office must address 
many issues, especially human factors. 


The issues of automated office 
management and white-collar pro- 
ductivity are no longer the stuff for 
futurists. The spiraling availability of 
high-technology office equipment, 
coupled with inescapable economic 
forces like increasing labor and 
management costs on the one hand 
and decreasing costs of electronics 
and communications on the other, 
mandate that top management ad- 
dress the issue of how to increase of- 
fice worker productivity in this new 
environment. 

The trend is clear: improved white- 
collar productivity has become a key 
to increased profitability. There is a 


Reprinted with permission from the Directory 
of Infermation/Word Processing Equipment 
and Services, available from Information 
Clearing House, 500 Fifth Ave., New York, NY 
10010. The directory is sponsored by the 
Association of information Systems Profes- 
sionals (AISP), 
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twofold reason for this: the white- 
collar work force now accounts for 
the majority (53 percent) of workers 
and, simultaneously, past blue-collar 
productivity gains show little leeway 
for further improvements. According 
to Labor Department statistics, while 
industrial productivity rose 83 per- 
cent during the past decade, there was 
а mere 4 percent advance among 
white-collar workers, despite huge 
outlays for new technological equip- 
ment. The shift away from an in- 
dustrial work force to an office work 
force adds greatly to the importance 
of automation as well as to the poten- 
tials for greater output. 

Today, business is on the verge of 
enormous changes spawned by the 
development of new technologies for 
distributed word processing, smart 
copiers, effective terminal PBXs, 
computerized filing and data banks, 
laser printing, and the like. As a 
result, management is faced with the 
strategic issue of collectively commit- 
ting tens of billions of dollars to the 
new and evolying technology of of- 
fice automation. Executives are asked 
to weigh technologies that are often 
not completely understood, factor 


them into potentially disruptive 
human elements, and then decide to 
what extent they should commit to a 
relatively new office work-style or 
mode of operation. 


The Two Reactions 
to Office Technology 

There have been two general reac- 
tions to the challenge of office tech- 
nology. Both are extremist and con- 
tribute to poor results in automated 
ventures. The majority trend has 
been to wait for the emergence of 
time-proven office systems and 
technologies that present minimum 
risk. Unfortunately, this trend often 
leads to a loss of competitive edge in 
the marketplace. 

lhe second reaction falls to the 
breed of executives who, so overly 
enthralled with new technologies, ig- 
nore bottom-line reality. To some 
degree, the reason that investment to 
date in advanced office equipment 
has not paid off in more visible pro- 
ductivity dividends is because this 
Buck Rogers group—by focusing pre- 
dominantly on equipment at the ex- 
pense of integrating advances into of- 
fice procedures and human factors re- 
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If you're looking for rock-bottom prices and Гая. Order Tracking System™ is un the job, keeping tubs on 
personal service, take a clase taok at 800-SOFT WARE. your order, every шер of the way. 
Because we buy in volume, we're able ta self the Our giant tnventory — onc of the largest in the United 

products you want at prices that finally make some Slates — also assures you of the fastest possible service. 

sense, Bul don't take our word for it. Compare prices Everything's in stack so you don’ have lo wait, 

and see for yourself! Technical support? Business softwure expertise? We've 

OUR SERVICE CAN'T BE BEAT. got it and it's the best you'll lind aarwherr. 


We take care of you like our business depends on it. But, put us to the test. Let us prove what we've 
Because it does. proven to satisfied customers around the world. 


When you call 800-SOFTWARE, you get the fastest That our prices gre lower. That pur service ік better. 
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order 15 filled the day we get it, And that our unique е jook forward to your call. 
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| \ О international and national dealer 
OR WRITE: requests welcome. 
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O TWO INDEPENDENTLY 
ADDRESSABLE 128 KB REGIONS. 


О PARITY ERROR DETECTION— 
dec. Аа pare read options: 
Latched vectored, pulsed vector- 
ed, bus error signal generated. 


О TRANSPARENT REFRESH, con- 
tinuous operation w/o wait 
states or arbitration delays. 


О DATA INTEGRITY with added 
byte parity check -bit. 


О CERTIFIED RELIABLE: 168-hour 
burn-in dynamic memory test. 


О 64K DYNAMIC MEMORY CHIPS 
with large cell geometry 
delivers low soft error rate. 


D) FIELD PROVEN — used in all Dual 
System 83 series 68000-based 
computer systems with UNIX*, 


DMEM-256KP ........ 


DUAL SYSTEMS CORPORATION 


2530 San Pablo Avenue * Berkeley 
CA 94702 - (415) 549-3854 • 172029 SPX 


156 May 1983 © BYTE Publications Inc 


quirements—often created overly 
ambitious projects that were never 
completed or disappointed users or 
caused fiascoes when employees 
refused to adapt to change. 

Of course, almost everyone knows 
cases where high-technology equip- 
ment was installed and failed to live 
up to expectations. Responsible 
management, however, recognizes 
that the office has become the next 
logical place to Jook for the sort of 
improvement that can mean sharply 
increased profits. In fact, with office 
overhead costs now accounting for 52 
percent of operating costs (up 100 
percent since 1955), improving pro- 
ductivity in the office has become im- 
perative. What, then, are the key 
issues to determine before creating a 
corporate office automation strategic 
plan? And what are the results that 
can realistically be expected? These 
questions must be addressed before 
any successful implementation can be 
accomplished, 

American industry invests enor- 
mous amounts of capital in its work- 
ers—and is growing rapidly as the 
U.S. economy evolves from primarily 
a manufacturing base to a service 
base economy. The federal govern- 
ment predicts that by 1985 about 55 
million workers of the projected 104 
million person work force will be 
working in offices. For a national 
economy that historically has had a 
farming and manufacturing base, this 
is a revolution indeed. The Com- 
merce Department estimates that 
some 60 percent of the gross national 
product already involves information 
production, storage, transfer, and 
utilization—clear evidence that the 
Information Age is already well upon 
us. 
A recent analysis of current and 
projected work force costs for more 
than a dozen companies conducted 
by Gibbs Consulting Group shows 
they spend record amounts in direct 
costs for white-collar workers and for 
information resources/access in an 
attempt to reap greater gains in 
worker output. And this is clearly the 
trend. Melody Johnson, of Kidder 
Peabody, explains, “Everyone seems 
to be jumping into automation! Un- 
fortunately, not everyone is prepared 


to deal with the problems, and conse- 
quently not all will reap the benefits.” 

Because, despite these expendi- 
tures, most office workers are far 
from being as productive as they can 
be. In a recent Lou Harris poll con- 
ducted for Steelcase, between 67 and 
80 percent of white-collar workers 
reported their individual productivity 
could be increased if the office work 
load were reorganized and analyzed 
so work flowed more smoothly from 
person to person and department to 
department. In fact, almost all ex- 
ecutives surveyed said they backed 
investment in more computer ter- 
minals and electronic filing, typing, 
copying, and other equipment to in- 
crease office efficiency, 

Business executives give top rank- 
ings to conversion to electronic- 
processing telecommunications and 
data-processing methods as these of- 
fer the most visible productivity 
gains. In addition, the need to 
enhance overall functioning, and the 
need to seek better physical layouts 
that would positively affect employee 
productivity, play important roles in 
the reorganization and refining of the 
office environment. 

Despite the investment in labor and 
the clearly perceived need for produc- 
tivity increases, the total investment 
in information resources has reached 
only about $73 billion, which, im- 
pressive as it might seem, does not 
clear the threshold necessary for 
meaningful productivity improve- 
ment. In a recent survey of profes- 
sional productivity, it was deter- 
mined that professional staff inter- 
faces with computers less than 1 per- 
cent of the time. Pens and pencils, at 
65 percent, were by far the most 
popular tool. Overall, it is clear that 
integrated systems with their syner- 
gistic effect on productivity have not 
yet been put into the right place in 
significant numbers. 


The Spread of Automation: 
The Rationale 

Of course, many current office 
systems have at least some equipment 
that can help boost output. Although 
U.S. business is generally still en- 
trenched in inefficient paper, mail, 
and filing systems and relies on anti- 


If you bought your computer to save time, then you 
need SUPER, the most powerfu! database system you 
can изе. Power is a combination of spesd, ease of use 
and versatility. SUPER has them ай. 


FAST - To demonstrate SUPER's speed, ISA retained a 
professional dBASE programmer to benchmark SUPER 
vs. the acknowledged leader. A simple mailing list 
application was chosen to minimize dBASE 
programming cost. The results: 


Task SUPER Time dBASE Il Time 
Set up/Program 5:20 min. 12:18:00 hrs. 
Input 100 records 50:29 min. 1:27:50 hrs. 
Sort & Print Labels 6:41 min. 4:18 min. 


Totals 1:02:30 hrs. 13:50:08 hrs. 


Notice that SUPER was faster at every task where your 
time is involved —and saving your time is probably the 
whole reason you bought a computer, 


EASY TO USE - SUPER won because of its ease of 
use. Since it is menu-driven, office personnel can easily 
learn to use SUPER to set up their own applications, 
speeding and simplifying dozens of tasks without the 
need of programmer support. 


VERSATILE - SUPER, unlike other business 
programs, doesn't dictate how to run your business. 
With SUPER the computer does what you want, when 
you want, the way you want it, SUPER may be the only 
business program you'll ever need. it can handle 
customer files, payables, receivables, depreciation, 
appointments, cost accounting, time charges, 
commissions, inventory, manufacturing control, and 
even matrix accounting systerns! 


SUPER PERFORMANCE AT A SUPER PRICE - 
That SUPER beats the $700 dBASE program may 
surprise you, but in terms of price vs. performance 
SUPER has no competitors. Among its features are: 
production input, data compression, multiple databases 
on line, transaction posting, file reformating, stored 
arithmetic files, flexible report formats, hierarchical sort 
and multi-disk files for up to 131, 068 records. It can 
select by ranges, sub-strings, and field comparisons. tt 
interfaces to word processors such as WordStar™, 
SuperSCRIPTSIT™, Моде! 11/16 SCRIPTSIT™, and 
NEWSCRIPT™. In fact SUPER has so many features that 


19 TIMES 


FASTER THAN 
dBASE II" 


it takes a six-page product description to cover them all. 
Write or call and we'll send you one. 


SUPER is available for TRS-80'" Models | & IIl) under 
NEWDOS", LDOS", and DOSPLUS; for TRS-80 Models 
П, П апа 16 under TRS8DOS""; and CP/M™ systems. 


Prices: TRS-B0 and Osborne versions $250.00 
Other CP/M versions $295.00 
Manual (Price applicable to purchase) $ 25.00 
Now available for the IBM PC $250.00 

MasterCard and VISA accepted. 


OTHER SOFTWARE 


e ManageMint™: A PERT/CPM project 
management system compatible with SUPER. It 
includes scheduling, resource and financial 
management modules. 


® Sales Planning and Data Extraction System: 
Improves hit rates while cutting costs. 


e Smali, economical program packages for 
accounting, business and office applications as 
well as utilities. 


Write for Catalogue 


sem 


Institute For Scientific Analysis, Inc. 


SOFTWARE FOR HARD USE ™ 


Dept B-3 Institute for Scientific Analysis, Inc. 
Р.О. Box 7186 Wilmington, DE 19803 (215) 358-3735 


ORDERS ONLY 
800-441-7680 EXT. 501 


Trade mark owners: dBASEII-Ashton- Tate. SCRIPTSIT, SuperSCRIPTSIT. TRHSDOS. 
and TRS-B0- Талау Corp. NEWDOS/BO - Apparat, inc. WordStar- MicroPro пи. Corp. 
NEWSCRIPT-PROSOFT. LDOS-Logical Systema, Inc. CP/M -Digilal Research 


quated typing equipment and “dumb” 
copiers, there also are electronic data- 
processing machines, leased or owned 
private branch exchanges or key 
systems, and increasing numbers of 
basic word processors (mainly stand- 
alone, single systems). And these 
devices can, and do, improve produc- 
tivity. But productivity improvement 
is not always the only issue. In fact, 
productivity increases when not off- 
set by staff reduction or cost avoid- 
ance will not benefit the organization. 
And it takes careful control to ensure 


the savings are captured. 

It is estimated that U.S. business 
can anticipate a productivity and cost 
reduction of about $300 billion an- 
nually by 1990, simply by adapting 
new technology and focusing work 
forces in the right direction. Jack 
Walsh, Director of Information Ser- 
vices at Ávon Products, feels that 
productivity is a secondary con- 
sideration. He says, "Most manage- 
ments are concerned with profitabil- 
ity. Those of us in the trenches, who 
understand the day-to-day needs of 
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coordinating human resources, 
machinery, procedures, etc., see pro- 
ductivity as a realistic goal, but senior 
management will lean toward prof- 
itability. Until our offices mature, the 
profitability of installing automated 
equipment will overshadow produc- 
tivity issues.” 

In addition to productivity im- 
provement and profitability con- 
cems, an added benefit of automation 
is to allow top management to make 
far faster, higher-quality decisions 
because of the new systems’ capabili- 
ties for organizing, sorting, and stor- 
ing huge amounts of data at speeds 
measured faster than ever thought 
possible. And, in fact, other "soft" 
benefits, such as improved customer 
service, faster research and develop- 
ment, better marketing information, 
etc., are all outgrowths of office 
automation. 

Therefore, the executive charged 
with determining policy on automa- 
tion must understand both hard and 
soft improvement opportunities and 
pressures and the three basic ra- 
tionales for conversion. 

Improving Corporate Profits, Cur- 
rent competitive patterns and seem- 
ingly intractable lags in productivity 
make this a persuasive argument for 
automation. The significance to a 
company's competitive position, of 
course, varies with the industry. In 
banking and insurance, for instance, 
automation is a critical issue. But at 
some point in the next 5 to 7 years it is 
clear that automation will be a neces- 
sity that is driven equally by increas- 
ing overhead and more automated 
competition. 

For example, some banks have in- 


| creased their market share by taking 


greater advantage of information 
technology to provide 24-hour bank- 
ing and instant access to customer 
records. This strategy stems from the 
highly competitive environment of 
banking. Similarly, legal firms use 
terminals to query court proceedings 
and other legal information as a 
counter to the growing volume and 
complexity of precedent searches. In 
helping to achieve these goals, office 
automation becomes a strategic issue 
as well as an operating decision. 
Reducing Escalating Costs. Con- 


Introducing... 
The IS PipeLine Random Access Printing Buffer. 


Insert pictures, graphics or spread-sheet data into reports. Duplicate 
form letters—automatically changing addresses on each. Now, all 
your programs can work together to produce printed output. 


For the first time ever, here is a buffer that not only frees your fast com- 
puter from your slow printer but also allows you to rearrange, compose 
and copy your data on its way to the printer. 


a Random Access Printing—stores paragraphs or pictures for printing 
in any order—any number of times. 

е FIFO Printing—conventional first-in first-out operation. 

в Compression of data for efficient utilization of memory space. 

е Ability to interrupt long-term buffer operations for straight-thru short- 
term printing. 

a Simple Erase feature to clear buffer. 

s Automatic duplication capability. 

a Easily expandable, by you. from 8K Bytes to 128K Bytes. 

The IS PlpeLine is Universal—it works with any parallel (Centronics ' — 

style) computer/printer combination. A special version Is available for 

PKASO" Printer Interfaces. 

The IS PipeLine is a self-contained unit with operating manual, cables 

and power supply included. 

For more Information on the truly revolutionary IS PipeLine Random 

Access Printing Buffer, call us today. 


Interactive Structures Inc. 

lala Cynvova, РА 49004 

Ba a ynwy , + ола is a косек of Centronics 
Telephone: (245) 667-1743 ен ET 
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ventional office support systems are 
not only outdated, but inefficient. 
Labor-intensive jobs like secretarial 
typing, shorthand, etc. can be great- 
ly reduced or eliminated by automa- 
tion. In addition, potential staff 
reductions through improved pro- 
cessing by machinery can often 
reduce the number of employees re- 
quired to perform the more redun- 
dant tasks, 

Increasing Professional Productivi- 
ty, In the average company, profes- 
sional salaries account for about half 
of total salary costs. As the largest 
segment of the work force salary, in- 
creased professional productivity 
becomes a prime target and justifica- 
tion for automation and increased 
output. An outlay for equipment, 
therefore, can be recouped very 
quickly. Although difficult to quan- 
tify, the benefit of providing com- 
plete and correct data to professionals 
is, perhaps, the greatest profit im- 
prover office automation wil! offer. 
According to James Folts, Vice Presi- 
dent, Corporate Development at Syn- 
trex Incorporated, “Automation as a 


X Double Your Work 


management tool is the single most 
important factor in office automa- 
tion. Historically, management has 
viewed office automation as a secre- 
tarial too]. However, this approach is 
the least cost-effective. When used as 
a professional tool, automation can 
have an impact on productivity for 
outweighing the simple increases in 
document production many com- 
panies see as the chief benefit of 
automation systems," 

While word processing and data 
processing have initially focused on 
clerical and secretarial staff, increased 
professional productivity is now seen 
as a major priority in business. Pro- 
fessional staff salaries have the 
greatest impact on white-collar costs 
because much of professional work 
can be defined as decision making. 
The key factors in improving produc- 
tivity are timely handling and pro- 
cessing af information and a reason- 
able amount of information upon 
which to base decisions. When people 
don't have the correct information 
resources, decision making becomes 
more complex, and usually less effec- 


tive. Conversely, if you inundate 
people with facts, details, and ideas, 
they are unable to effectively analyze 
this profusion of information and the 
right decisions will become impossi- 
ble to make. The crux is that the 
proper amount of information pro- 
vided in a timely fashion permits 
reasonable decisions. A chief objec- 
tive within the office, therefore, is to 
provide professionals with reasonable 
tools that give them the information 
they need to make practical, timely 
decisions, Information must also be 
presented in a useful form and auto- 
mation enhances the availability of 
information. Hence, the obvious rela- 
tionship between decision making 
and automation. 


Taking the Plunge: 
The Risks of Converting 

While pioneering is not often prof- 
itable, however, timely implementa- 
tion is important. To wait for the 
perfect system, totally compatible 
with every other device, at the right 
price from the right company is to 
delay forever. The greatest gains in 
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TEAC 534” Floppy Disk Drives 


Double your work space with the new TEAC 5!" Floppy 
Because the TEAC FD-55 Series Drives are 


Disk Drives. 


half the height of conventional drives, you can fit up to four 
TEAC drives in the same space where two conventional 


drives fit. Or, have room for two floppy disk drives and a 


hard disk drive. 


Mot only are the new TEAC drives half the height, they also 
consume half the power and generate half the heat. De- 


FO-55A (1 side) 
FD-55B (2 sides) 
FD-55E (1 side) 
FD-55F (2 sides) 


sign innovations using а low-noise brushless OC direct 


drive motor are responsible for this breakthrough. The re- 
Sult: a highly reliable drive with over 10,000 hours life 
backed by a one year parts and labor warranty. 


баллы 


TRACK TRACKS 
A CAPACITY DENSITY | РЕВ DISK 


| 250K Bytes | 48 | 
[Sook Bytes | 48 | 
| SOOMByles | 965 | 
| 1000% Bytes | 96 | 
Maynard Electronics also gh ce: С Maar $ line of tip 
for the BM PC and PCAT. They ™ Series 


boards, Mernory Expansion and 54A" and 8" Floppy Drive "Controle 
Boards, clock calendar and Parallel, Serial and Game Ports 


include: SandSta 


Maynard Electronics із an authorized distributor of TEAC Floppy Disk Drives. Call or write today for complete technical data and price. 


MAYNARD ELECTRONICS 


400 Е. Semoran Blvd, “Тһе Greater Mall = Suite 207 • 
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№ Casselberry, А 52707 • 305/331-6402 
We make modern times better. 


Circle 281 on inquiry card. 


The Inmac Plus floppy 


is totally reliable, guaranteed for life, 
and you can get one free. 


LL YOU HAVE TO DO is ask, and we'll send you 
three Inmac Plus premium diskettes. 

One—up to a $9.90 value—is free. 

The other two are for you to use for 45 days 
at no obligation. Test them out. Compare them 
to Ine diskettes you're now using. 

We're convinced that once you try Inmac 
Plus, you'll buy Inmac Plus. And nothing else. 

But if you're not completely satisfied, sim- 
ply return the two diskettes and keep the third 
one with our compliments. 


Inmac Plus quality 
for error-free performance. 


Do your floppy disks work the first time, every 
time you put them in your drive? 

Ours will, and we're not just saying that. We 
back every Inmac Plus diskette with the stron- 
gest guarantee in the industry—a lifetime 
guarantee. 

Foras ong as you own an Inmac Plus disk- 
atte it will read and write flawlessly. It will pro- 
tect your data. It will perform to perfection—or 
we'll replace it free." 


With Inmac Plus diskettes, you're guaranteed 
100% read/write accuracy and lifetime data 
protection. 


The problem with ordinary floppy disks is 
that they gradually wear down under the every- 
day stress of drive heads and pressure pads. 
This can result in everything from annoying read/ 
write errors to complete data loss. 

inmac Plus diskettes don't have this prob- 
lern. They're made with a durable oxide coating 
that "gives" not flakes as hard-coated disks do. 
So you don't wind up gambling with your data 
or wasting hours of valuable programming 
time. 

Inmac Plus diskettes excel on all types of 
"Lncderstandabty, we cannol guarantee damage resulting 

responsibility 


trom neglect or abuse. Nor do we assume 
lor any consequential damages. 


Inmac Plus diskettes surpass every applicable 
performancestandard in the industry. Trust 


them with your most critical programs and data. 


drives, even finicky ones. One reason for this is 
aspecial reinforced hub ring that protects against 
a major cause of data loss—warps, dents, and 
tears resulting from the drive's clamping hub. 

In all, Inmac Plus diskettes go through 32 
separate quality tests. And each is given an in- 
dividual registration number to help us maintain 
the highest quality standards possible. 

Due to this stringent quality assurance 
program, they surpass every applicable perfor- 
mance standard in the industry. You can trust 
them with your most critical programs and data. 


Nothing compares- 
at any price. 


Add it all up. 

Inmac Plus diskettes give you total reliabil- 
ity. 100% read/write accuracy. Lifetime protec- 
tion for your data. 

That's why they're your besi buy—at апу 
price. 


This exclusive Trial Offer 
ends August 31, 1983. 


Here's how Н works. 

Simply mail the attached card or phone our 
toll-free number by August 31, and we'll send 
you three Inmac Plus diskettes—one of which 
is yours to keep, no matter what. 

The other two are 
yours to use for 45 days 
at no obligation. Return 
them if not p 
satisfied. 


But we're ex- 71 
pecting just the NBC 
opposite. We think КТА 


you'll be so utterly im- 
pressed, you'll want to 
keep the two diskettes. 
That's why we're en- 
closing an invoice with 


your order, so that by the end of the trial period, 
you can mail it back to us, along with your check 
or money order. Or if you prefer, use your credit 
card—whichever is most convenient for you. 

Remember, send no money now. We want 
you to try Inmac Plus before you buy Inmac Plus, 
and we'll ship your diskettes within 24 hours so 
that you can get started as soon as possible. 

Offer limited to one free diskette per cus- 
tomer. Offer void in Alaska and Hawaii. 


Get three diskettes 
for the price of two. 


To be sure of getting the Inmac Plus disk- 
ette that's right for your system, specify its make 
and model. Below are some of the most popular 
systems and the corresponding Inmac Plus 
diskette. If yours is not listed, call us for assis- 
tance and pricing information. 


Inmac Plus Price for 3 
System description diskettes 
Apple IL II Plus lit IBM PC 5w'SssDD  — 80 
(single side}: Osborne PC; Soft (sove 
Radio Shack TRS80-1 or 3 Sector 5590) 
AB Dick Magna Witter; 5¥"DSDD 9680 
Cromemco 22H; Soft [sove 
HPB5/Serles 9826A, 9836; Sector $8.40) 


IBM PC (Әккі Side) 


DEC ЕХО; IBM System 32, 8" SOD $4580 
3737, 3740, 3730, 3741, 3600, Soft (save 
3601, 3790, 3791 Sector $790) 
IBM|format 
2305830 
CDC 9406; HP3000 Series 8" 0500 $19.80 
33 IBM Series | diskette 2, Soft (save 


IBM System 34, diskette 1 sector $990) 


Double density disketias can be used in single density 
appiicalions. 


Send attached postage-free 
card or phone toll-free, 


1(800) 547-5444 


[1(800) 547-5447 in California.) 

When you call, ask for a free Inmac cata- 
log. Inmac Plus diskeltes are available only 
through the Inmac catalog or through special 
offers such as this. 


inmae 


World’s leading source of computer 
supplies and accessories. 


Circie 226 on inquiry card. 


107121 


Circle 326 on inquiry card. 


IBM 
personal computer 
UCSD 
p-System "" 
Version IV.1 


NCI now offers 
Version IV. E which includes: 


а RAMdisk 

ө Subsidiary Volume Support 
® 8087 Numenc Coprocessor Support 
è FASTER Long Integers (2x) 
& FASTER Floating Point (3x) 
® 25% preater floppy storage 

® Floppy Write Verification 

€ Asynchronous Serial 1/О 

е Extended memory cadepoal 
© 8086/87/88 Micro Assembler 
® 8087 Native Code Generator 
® program caller unit 

@ generalized sort unit 

® 32 bit seek 

@ FASTER Seek 

© FASTER Turtlegraphics 

* Adaptable Support 

e PC DOS Filer Utility 

® Background Spooler 


Also available 


€ PFAS Pascal File Access System 
® Hard Disk Support 

€ Advanced Systems Editor 

ө Sprinter text formatter 

è QuickISAM/PascalISAM/SuperDB 
е QuickForm/PascalForn 


Available for 


| е IBM pc 
| * Victor 9000 


TM Regents University California 
TM IBM Corporation 


For more information call 


Network Consulting Inc. 
Discavery Park 
Suite 130-3710) Gilmore Way 
Burnaby, B.C. Canada VSG 4MI 


604-340-3406 
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profitable automation will be forth- 
coming from research and develop- 
ment groups working at beta test sites 
across the country, and the fear of 
becoming involved in automation too 
early, or of being locked into obsolete 
equipment, should be put into its 
proper perspective. A timely start, 
despite the hazards involved, will en- 
sure a smoother transition, as 
automation makes further advances, 
along with the development of a core 
of internal expertise that can provide 
hands-on knowledge and a leading 
edge on the competition. 

But this does not mean that one 
should opt for an overnight plunge 
into the so-called, much-touted "of- 
fice of the future." Because most of- 
fices exist with yesterday's systems 
(or lack of them), an orderly update 
to the "office of today" makes more 
sense and avoids the trauma, ex- 
pense, and serious disruptions that an 
overly ambitious or, perhaps, pre- 
mature program will invariably 
cause, 

Of course, outright purchase of 
equipment in a climate so volatile is 
rarely desirable, although some un- 
derfinanced manufacturers make 
their rentals virtually punitive versus 
relatively attractive lease/purchase 
plans. The cash flow and capital situ- 
ation of the company is, of course, 
also a factor, In fact, cost-justifica- 
tion and return on investment be 
come highly complex, 


Quantifying Benefits: 
Justifying the Investments 

There is, typically, a “backbone” 
application that must exist to justify 
automated equipment within each 
area of a company. Frequently, that 
backbone is word processing—the 
task of text-editing and manipulating 
words—where productivity can be 
dramatically increased by automa- 
tion with the least outlay of capital 
and most quantifiable resultant sav- 
ings. In promoting a recently an- 
nounced multipurpose office system, 
for example, salespeople stressed its 
application simply by cost-justifying 
it as an automatic typewriter. Despite 
many other capabilities, products 
from Xerox, Syntrex, IBM, and Wang 
are also marketed in this manner to 


capture the most obvious audience. 
Chuck DeNapoli, General Sales 
Manager at Micom, explains, “Our 
marketing approach is to appeal to 
the clients’ common ground, and then 
augment it. New accounts usually feel 
more comfortable approaching ad- 
vanced automation applications as an 
add-on to their current typing pro- 
cess rather than a completely new and 
different mode of operation. Irn- 
proved typing is often the best avenue 
to travel on first applications.” 

But once a terminal is in place for 
word processing, additional peripher- 
als can add sex appeal and accrue ad- 
ditional benefits for very little or no 
extra cost. Applications like auto- 
matic filing, conferencing, or elec- 
tronic mail can complement the back- 
bone application. 

Electronic mail alone, for instance, 
is rarely cost-justifiable except in 
unique situations requiring both 
speed and accuracy. But without a 
large installed base of preexisting ter- 
minals as a backbone, it realistically 
is both prohibitive in cost and in 
usefulness. 

Another key issue is to determine 
to what extent potential and achieved 
benefits can be quantified. By and 
large, the task of quantifying clerical 
work has been accomplished through 
systems as sophisticated as МТМ and 
other industrial engineering tech- 
niques. Secretarial productivity, 
however, is somewhat more ephem- 
eral. If a secretary received 20 calls 
today, versus 40 yesterday, is she half 
as productive? Clearly, the task is 
more complex because, in addition to 
measuring output, a value must be 
placed on it. Yet administrative sup- 
port audits can—and do—quantify 
secretarial efficiency, typically find- 
ing cost reduction opportunities of 
about 20 percent in most studies. 

If secretarial productivity quan- 
tification is somewhat difficult, it's a 
cinch compared to the issue of quanti- 
fying professional and managerial 
productivity, which raises far more 
questions as to its value or its 
feasibility. 

The difficulty, of course, is in 
assigning a dollar value to creative 
and intangible activities that may or 
may not eventually result in tangible 


System Saver’ 


The most important peripheral for your Apple П and Пе. 


11 | 
| | 


For Line Surge Suppression 
The SYSTEM SAVER provides es- 
sential protection to hardware and 
data from dangerous power surges 
and spikes. 


SYSTEM SAVER У / 
APPLE I| 


By connecting the Apple II 
power input through the SYSTEM 
SAVER, power is controlled in two 
ways: 1) Dangerous voltage spikes 


are clipped off at a safe 130 Volts ® 


RMS/175 Volts dc level. 2) High fre- 
quency noise is smoothed out be- 
fore reaching the Apple П. A PI type 
filler attenuates common mode 
noise signals by a minimum of 
30 dB from 600 khz to 20 mhz, with 
a maximum attenuation of 50 dB. 


— m — 


Easy Installation 


Just clips on. 

No mounting or 
hardware required. 
Color matched 

to Apple II. | a -" 


жы 


яғ” 


— —— — — — 


For Cooling 

As soon as you add 80 columns or 
more memory to your Apple I you 
need SYSTEM SAVER. 

Today's advanced peripheral 
cards generate more heat. In addi- 
tion, the cards block any natural air 
flow through the Apple II creating 
high temperature conditions that 
substantially reduce the life of the 
cards and the computer itself. 


SYSTEM SAVER provides cor- 
rect cooling. An efficient, quiet fan 
draws fresh air across the mother 
board, over the power supply and 
out the side ventilation slots. 


—_— — — m 


Compatible with Apple Stand 


For Operating Efficiency 
SYSTEM SAVER contains two 
switched power outlets. As shown 
in the diagram, the SYSTEM 
SAVER efficiently organizes your 
system so that one convenient, 
front mounted 
power switch 
controls SYSTEM 
SAVER, Apple II, — 
monitor and printer. HES 


The heavy duty switch has a 
pilot light to alert when system 1s 
on.You'll never use the Apple power 
switch again! 


—  — ——— _ — — — a 


| Suggested Retail $8995 


One Year Warranty 


Kensington Microware Ltd. 
919 Third Avenue 

New York, NY 10022 

(212) 486-7707 


Ke KENSINGTON 
К MICROWARE 


Circle 253 on Inquiry card. 
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pes” he 
gu Tae XD PP and 
pe^ suono? ' 


Start with а Mode! Il floppy system and 
grow Into a hard disk Since al! PAT 
CP/M 2 systems are fully compatible, 
you will have no conversion worries. 
Special note: P&T hard disk systems 
allow you Ihe user fo configure logical 
drive assignments to your specifications. 
Write for more datails. 


Prepaid VISA, М/С, or COD orders accepted. 
All prices FOR Goleta and subject to change 


CP/M аз в registered trademark of Digital 
A 3-80 в a trademark of Tandy Corp, 
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benefits to the company. Is a trip to a 
convention productive? By what 
standard? How do the hours spent 
preparing for an internal meeting 
contribute directly to the bottom line 
of profits? Should productivity be de- 
termined by the number of reports 
read or memos written or meetings 
attended? Obviously not, but finding 
out what methods to best use is dif- 
ficult. The target group may not be 
willing to cooperate and there are 
many aspects of professional activity 
that cannot be measured. Finally, in 
addition to support staff and profes- 
sional quantification, those “soft” 
benefits or value of more complete, 


timely, or accurate information must 
also be considered, 


A “backbone” 
application must 
exist to justify 
automated equipment 
within each area of a 
company, 


For example, putting a price tag on 
the speed and accuracy with which 
market data, government regula- 
tions, competitive analyses, sales 
figures, inventory, etc. are available 
is difficult but can make a significant 
difference on the bottom line of a 
company. In terms of government 
reporting alone, the burden for some 
companies is immense. For example, 
a report released in March 1979 
estimated that each of the 48 largest 
U.S. companies spent an average of 
$54 million annually on government 
reporting. 

However, implementation cannot 
begin, even after benefits have been 
established and costs justified, 
without careful consideration of how 
quickly implementation can take 
place within a particular company's 
individual environment. Its 
resources, potential user acceptance, 
and funding availability must all be 
realistically appraised. Appropriate 
planning is critical, and the environ- 
ment will define how fast changes can 
be implemented and how quickly 
benefits will accrue. 


Managing Change in the Office 
The mechanics of managing office 
automation present another side to 
the environment issue. In putting 
together a plan, one must determine: 


@size of staff necessary to implement 
and convert the facility 

ethe function of each staff member 
estudy methodologies used to study, 
justify, and design the system 

e productivity measurements 

eresult quantifiers 


Of course, top management most 
frequently asks: "How much will 
automation cost?" Although this is a 
valid query, it is impossible to answer 
in generalized terms. Costs will de- 
pend on the company's current level 
of automation, the industry, and in- 
dividual needs and must reflect them. 
As a general rule of thumb, hardware 
costs should be offset by labor sav- 
ings and productivity increases 
within about 18 to 36 months, and 
sometimes can be realized sooner. 

Cost considerations are being 
helped by continuing breakthroughs 
in microelectronics and other technol- 
ogies. Cost reductions of 85 percent 
and more are being realized, and fur- 
ther reductions are certain to appear 
as the volume of production of 
automated office equipment con- 
tinues to run counter to general infla- 
tionary trends, 

If an implementation plan is being 
created, it is important to also deter- 
mine the best way to integrate the 
plan to a corporation's interna] at- 
titudes. Should a task force or сот- 
mittee be set up to assist in the plan- 
ning and conversion process? What 
involvement should end users have? 
Who in the firm should take on day- 
to-day operational responsibilities? 
How should such a plan be structured 
to ensure integration with comple- 
mentary functions such as data pro- 
cessing and personnel? 

The management philosophy of a 
company will dictate the appropriate 
method of involving employees. 
Democratic, highly communicative 
firms typically opt for committees, 
with high user feedback and re- 
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sponse, while more paternalistic 
firms, predictably, design a system 
and only then introduce it to the staff. 

Analysis of individual office styles 
is also important. What works in 
New York may not work in Boston, 
but almost certainly will be totally in- 
appropriate in Los Angeles or Hono- 
lulu. 

The type of industry is also impor- 
tant. The style of a large nonprofit 
theater corporation will vary widely 
from a light manufacturing facility. 
Careful consideration of the organi- 
zational and management philosophy 
and style will prevent the formulation 
of a heavy-handed or inappropriate 
action plan and greatly support active 
gains in implernentation. Of course, 
risk factors will vary, not only from 
company to company, but from divi- 
sion to division, or even from depart- 
ment to department, They may in- 
clude issues such as impact on 
unionization, loss of professional and 
clerical staff, trauma during conver- 
sion, disruption of schedules, changes 
in pay scales, or even sabotage to 
equipment, 

It is best to define and realistically 
consider these risks versus the oppor- 
tunities, and once a decision has been 
reached, to proceed, setting up im- 
plementation programs to mitigate 
the risk factors whenever possible. 

To lessen some of these risks, begin 
automation slowly, Installing a 
“core” system to provide one depart- 
ment or office with several applica- 
tions is a good approach, with dis- 
persed or satellite equipment of a 
more limited but compatible type in 
other parts of the company. In this 
way, the overall corporate structure 
is introduced to the benefits of auto- 
mation on an incremental basis, 

Such basic systems should be capa- 
ble of relatively simple expansion, as 
more and more of the firm's informa- 
tion and transactions are switched 
from paper to electronic media as de- 
velopment of the system proceeds. 
This sort of solution, if the original 
equipment is planned as cost-efficient 
fram the beginning, can also ease fi- 
nancing problems that may extend 
beyond cash flow and debt considera- 
tions. Programs that are demonstra- 
bly self-liquidating can go far toward 
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convincing boards of directors and 
activist stockholders of the viability 
of new technologies, 


Picking the Hardware: 
Defining the Function 

The concern that is raised with 
greatest frequency by users at profes- 
sional conferences, seminars, and on 
consulting assignments is always: 
"What equipment should we be using 
in automating our office?” Unfor- 
tunately, the push from zealous ven- 
dors has focused attention on equip- 
ment, and all too often users are 
made to believe that it is the machine 
rather than the procedures that is the 
key to a successful conversion. Man- 
agement is also intimidated by the 
technology and fearful of making a 
wrong choice. 

Publicity and media overexposure, 
coupled with a host of manufacturers 
jumping into this hot marketplace, 
have inevitably led to confusion over 
the viability of the “office of the 
future.” But when you define office 
automation needs by function, rather 
than with a hardware bias, equip- 
ment falls relatively easily into five 
basic functional categories. 

OF course, equipment will vary 
considerably and continue to do so, 
but can best be judged by the com- 
ponents most systems use and then 
individually compared. 

Input. This converts information 
from the human-recognizable form of 
the typed page to electronic storage 
form, for example, the keyboard on a 
word processor is the input compo- 
nent through which an operator 
translates a handwritten draft into 
impulses on magnetic media. 

Output. The component that per- 
forms the reconversion translating 
from electronic/storageable form to 
human-recognizable form, e.g., laser 
printers that translate magnetic 
coding into typewriter-quality, 
human-readable documents. 

Storage. The electrical, magnetic, 
and optical filing of information that 
can be done on microfilm or micro- 
fiche, computer disk, cassette, mag- 
netic card, or other media, both on 
line or off. These media have the 
unique ability to conserve space by 
thousands of percentages. 


Transport, The transfer of infor- 
mation either electromagnetically or 
optically between devices, as in OCR 
scanning or facsimile transmission. 

Processing, The capability to per- 
form logical arithmetic or formatting 
manipulation of information, as well 
as the control of all four previous 
physical components through soft- 
ware procedures. 

By determining the requirements of 
a particular office, one can select the 
category of functions that need to be 
fulfilled and judge available equip- 
ment by the quality and features of 
the components that fulfill these Func- 
tions. The old hardware categoriza- 
tions, such as "stand-alone word pro- 
cessor" or "executive terminal," are 
not really relevant. To be sure, to 
best address business needs, the pro- 
cess must involve defining current 
support requirements and potential 
benefits of autornation, designing the 
appropriate systems, and estimating 
resource requirements to achieve the 
plans. 

Some firms have even created a 
position to address this need, such as 
Director of Office Automation, Vice 
President of Productivity, etc. Al- 
though the titles vary, and the re- 
sponsibilities range from simple ad- 
visory to wholesale implementation 
and management duties, the position 
is, in almost all cases, that of a 
company-wide coordination ensuring 
an integrated and compatible ap- 
proach to office automation. 

This sort of approach requires a 
management commitment to change. 
And although no totally futuristic or 
empirically more productive auto- 
mated office exists in today's business 
place, beta test sites and partial con- 
versions are springing up nationwide, 
Many have been instigated by reloca- 
tion projects—company moves are a 
perfect opportunity for reevaluation 
and change. 


Converting the Office: 
À Blueprint for Change 

Planning and bringing to successful 
completion a conversion to office 
automation must successfully address 
all the issues already described. The 
approach suggested below can assist 
in ensuring success, but the solution, 


Circle 324 on Inquiry card, oom 


_ “My Dad bought NEC TREK 6r all the wrong reasons: 
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When | told my Dad about NEC TREK, NEC's new 
personal computer, he wanted one right away. 

I told him it's a Z80-based system with 16K ROM/16K 
RAM expandable to 32K ROM/32K RAM. 


He sald it looks like fun. 


i told him it has 10 programmable function keys, high- 
powered graphics capabilities, powerful Microsoft BASIC 
included, and an 8-octave programmable musical tone 
generator. 

He said it has lots of ‘fun games. 

I told him how its memory storage can interface with 
cassette, diskette, or cartridge, and how it has a wide 
variety of sophisticated software available — important 
things like financial management packages. And how 
NEC gives him big system power at a small system price, 


including options like their thermal printer, disk drive, 
digitizer touch panel, expansion unit and data recorder. 
The whole package for under $2,000, and the computer 
itself is only $349. 

He just challenged me to a game of Protector... 


That's my Dad. | love him, but sometimes I wish he could 
understand how a kid feels. 


NEC Home Electronics (U.S.A.), Inc. 
Personal Computer Division 
1401 Estes Avenue, Elk Grove Village, IL 60007 


Nippon Electric Co., Ltd., Tokyo, Japan 


Adventure at your fingertips .. 


“ТМ Synapse Software 


of course, must vary depending upon 
the unique needs of the situation. The 
outline below helps make sure that all 
aspects of office automation strategic 
planning are covered, but, realistical- 
ly, the skill of a Houdini still may be 
needed to pull it off, 

Step 1. Create a detailed work plan 
for the project. Because of the im- 
plications and tremendous breadth of 
an undertaking like this, a fully 
detailed, time-phased plan is 
necessary to describe tasks that must 
be undertaken, manpower necessary, 
elapsed time for each task, and target 
due dates, which may extend over a 
period of years, Such a plan will help 
control an unwieldy, major undertak- 
ing. Most important, the plan should 
be approved by top management 
before the program begins, which 
guarantees its knowledge of and in- 
volvement in various steps. Interface 
with office corporate groups is also 
necessary to ensure compatibility in 
planning between sites, 

Step 2. Assess business needs and 
relate them to automation/productiv- 
ity implications and opportunities. 
Those involved in designing auto- 
mated systems must understand the 
future business directions and 
strategies of the corporation and 
compare the operating objectives, 
long-term positioning, and economic 
and regulatory constraints to avail- 
able technological solutions. For in- 
stance, rapid growth, industry needs, 


competitors' capabilities, and even 
the overall economy are important 
considerations when designing a 
system. Governmental policies, new 
business strategies, cash flow, or 
changing marketplace conditions all 
should impact the plan. 

Because of the certainty that mean- 
ingful office automation will vastly 
affect both day-to-day operations 
and strategic outlook for the enter- 
prise, rigid analysis of where the com- 
pany is and where it intends to go is 
essential. When the planning process 
is ended, if it is successful, the firm 
will commit itself to a phased im- 
plementation program that will 
merge downstream with the com- 
pany’s evolving business and market 
strategies to capture potential pro- 
ductivity gains. 

Step 3. Select applications and con- 
cepts that will profit and improve 
business. By applying the set of 
available automated office concepts 
to business needs, a backbone ap- 
plication as well as additional 
peripheral applications should 
evolve. 

It is critical, then, that the benefits 
of technology specific to industry and 
business be determined, For example, 
electronic mail is most attractive 
when internal communications need 
enhancement. For a firm with largely 
external communications needs, elec- 
tronic mail will not be a great boon. It 
is the role of the office automation 


practitioner to overlay the business 
needs onto the available technology, 
determining applications. 

Armed with what amounts to a 
first-cut solution, the planners must 
then determine resource requirements 
to bring about such a solution. Finan- 
cial and personnel needs must be 
weighed carefully and then factored 
in with a prudent estimate of what 
future technical, human, and finan- 
cial resources the company can com- 
mit. Without an assessment of the 
“real” constraints as perceived by 
future end users, office automation 
planners may find themselves in a 
situation where “client” departments 
are very resistant to change and feel 
left out of the planning process in- 
volved. Needless to say, “solutions” 
presented without first going through 
this feedback loop are doomed te 
failure. 

Step 4, Conceptualize the architec- 
ture of the system, The user must 
develop a conceptual design of the 
proposed system based on available 
technology, price/performance, and 
vendor service and support records. 
Systems architecture must be de- 
scribed in terms of the five physical 
elements previously mentioned: In- 
put, Output, Storage, Transport, and 
Processing. 

At this point, organizational alter- 
natives must be considered. Should 
devices be lacated in centers, in 
clusters, or individually? Should they 
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be used by dedicated full-time opera- 
tors or by multifunction personnel? 
Should devices be located at the pro- 
fessional workstation, by secretaries, 
or perhaps only one should be as- 
signed within a department? 

Often, enormous flexibility can be 
achieved through the use of distribut- 
ed information systems, which some- 
times permit equipment to be located 
at great distances from the main com- 
puter. 

During rapidly changing business 
conditions when inventory control is 
especially crucial, this sort of option 
can have enormous economic impact. 
As architecture falls into place, plan- 
ners need to establish a system of 
priorities that combines the predeter- 
mined criteria for potential solutions 
and the interrelated business strate- 
gies they must address. Also, plan- 
ners must begin working toward spe- 
cific rather than general goals. There- 
fore, it is important that past work 
and estimates of future needs be 
checked for accuracy. 

Step 5. Define and address human 
resource issues. The reaction of the 


end user to automated office support 
systems must be considered, includ- 
ing behaviorism; staff orientation, 
training, and preparation; and habit 
changes. In fact, it is the people prob- 
lems that are perhaps the most diffi- 
cult issues to resolve. 

New positions, new tools, and new 
roles for office staff are bound to 
create fear and concern among office 
workers. Job security status and 
salary issues will need to be ad- 
dressed. In addition, human resourc- 
es to undertake the physical conver- 
sion must be located and allocated to 
the tasks ahead. In this area, senior 
office systems practitioners must take 
a strong hand during the planning 
process. Subordinates and those with 
experience in early, less sophisticated 
office equipment may press for less 
than optimum solutions as they seek 
to defend or enlarge their own 
power—this can prove fatal in sucha 
venture. 

Senior office automation practi- 
tioners must consider whether current 
staff with expertise in the fields of 
data processing and word processing, 
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If you produce software, ALF's disk copying service is the 
quick, convenient answer to your dlsk duplication needs. Most 
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Of course, we have the frills too — iheluding custom printing 
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Add $7 per hundred for 
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for shipping. 
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3M $165/100 
CDC $165/100 
MEMOREX $165/100 
NASHUA $160/100 
idouble density) 


NASHUA $140/100 


(single density) 


VERBATIM $185/100 


1315F NELSON ST. DENVER, CO 80215 


telecommunications, and the like 
have the abilities to move into crucial 
management roles in the new office 
structure. Often, new technologies in- 
volve massive and potentially dan- 
gerous change, and top management 
should view the decisions made on 
the issues of supervision, reporting, 
and authority levels to be as impor- 
tant as they would be when establish- 
ing a new division upon which the 
firm places major hopes for future 
profitability, 

Step 6. Select appropriate hard- 
ware. Basic assumptions must now be 
made about the equipment itself, Key 
considerations are availability, level 
of support, price flexibility, and the 
performance of hardware, software, 
telecommunications, and related 
items. Architectural requirements 
will begin to emerge as the list of ex- 
pected information flows is juxta- 
posed against technology assump- 
tions. Negotiations with vendors 
must begin, equipment must be 
selected and displayed, and operating 
staff must be trained. 

Step 7. Design the management 


1 process cycle. With a workable pro- 


gram for implementing office auto- 
mation, planners still have not com- 


| pleted work on critical issues. An 


especially crucial consideration in- 
volves the management processes 
necessary if the new systems are to 
work at optimum and productive 
levels. À most common cause for fail- 
ure in achieving hoped-for productiv- 
ity gains from automated office 
equipment is not establishing new 
management systems that will pro- 
vide smooth and efficient operations. 
A number of critical new manage- 
ment processes must be developed to 
translate the plan into a successful set 
of operations. Cost audits and post- 
installation reviews need to be de- 
vised to enable the user to establish 
and maintain the cost-effective, effi- 
cient, service-oriented automated of- 
fice environment. À permanent staff 
of service-oriented, technically 
knowledgeable, bottom-line-oriented 
personnel must be recruited or devel- 
oped to manage the new systems. 
Step 8. Address key corporate 


| issues. Finally, identify and resolve 


organizational issues such as end-user 
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the knockout 
problem. 


[DE's new Combina- 
tion Board allows you 
to ‘paral serial 
and parallel inter- 
faces from the back 
of the board itself. 
| Soevenif your 

[BM PC doesn't have 
a knockout at the 
back, you can now 
interface printers, 
disks, or communi- 
cations devices. With- 
out any troublesome 
jury rigging, without 
wasting expansion 
slots, and with the 
unit's protective 
cover still in place. 
| It'satechnical 
| knockout. 

The Шиби innovations are 

only the 

For the es time ‚уоп can get a 
Winchester disk drive interface on a 
combination board. Or you can use 
the same interface for a printer. 

Only the IDE Combination Board 
pives vou this capability. 

And that's only one of 3 options 
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Technically, 
Combination Board for the IBM PC 
is a knockout. 


IDE offers. You can also add a serial 
interface (RS232C Cable Adapter 
included) and/or clock/calendar with 
battery backup. 


zl - ^ ШАУ [E "m 
anm та Ж. (В | i 


NI si] is 


Fi | 
RIS SIAL ose, Jl | 
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To really be knocked out by the 
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Pricing table 
Memory only: One option: 
64K $275 Add $75 
128K Two options: 
xum | Я 
3 Three options: 
250K $575 Add $150 
A Combination Board this 
anced deserves a lot 
behind it. 


IDE backs up its new Combination 
Board with a one-year warranty...not 
just 90 days. 

It's available for immediate deliv- 
ery and installation is free in major 
metropolitan areas. 

50 call us now to order your Com- 
bination Board. We'll answer any 
questions you have, and give you the 
name of your nearest IDE dealer 

He'll show you the new IDE Com- 
bination Board and the whole line of 
IDE products: Winchester disk drives, 
memory boards, printer spooler soft- 
ware, and disk-emulation software. 

They re all technical knockouts. 


1-800-257-5027 


(in MA call (617) 272-7360) 


IDE Associates 


44 Mall Road. Burlington. MA 01804 
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IF YOUR COMPUTER'S IMPORTANT TO YOU 


Insure it! 


Without SAFEWARE;" you could be uninsured. For as little as 
$35 a year, SAFEWARE provides complete protection for all 
hardware, media and purchased software. Both business and 
home application. Call toll free today for more information or 
immediate protection. Columbia National General Agency, 88 E. 
Broad, Columbus, Ohio 43215, (?n Obio сай 1-800-848-2112) 


Introducing SPL М you have a computer 
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your machine into a dual-task computer 

with SPL, the amazing Spooler program 

developed by Blat A+D. SPL enables you 

to use hidden capacity available on your | 

CP/M computer to print dacuments and 

run your Ordinary programs, all at once. 
While printing, your ragular 

programs won't stop 

processing, waiting for the 

printer to finish. SPL will store 

the information to be printed in 

internat or external (disk 

drives) memory until the printer is 

ready to receive ihe data. Rasuit: 

your programs will run at full speed. 


As SPL can use up to the full 
capacity of your disks lor temporary 
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storage, it's much more powerful You could gai an equivalent increase 

than hardware spooiers, which are in computing power by spending $1000 

limited to 64k memory or less. to $3000, but SPL is only $ 139, including 
SPL is an advanced product with disk and manual. 

several modes of operation, In addition To order your SPL program cal) us 


to intercepting the output to the printer. today specifying what disk format you 
SPL can print your existing text files, or require. You can charge it to your VISA 
those that your programs will create from ог Master Card if you prefer, 


expansion. As ап added bonus, ӘРІ. 8016 188th SW, Edmonds, WA 98020 
naeds no installation on most CP/M 2.x Phone ordars: [206] 771-1408 


computers. 
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involvement, information policies, 
security standardization and opera- 
tional responsibilities to ensure accep- 
tance, and proper coordination and 
control of office automation 
strategies and implementation, 


Top Management Briefing 

In summary, management must be 
aware that office automation is not 
simply the acquisition of new and 
better technology to achieve produc- 
tivity gains. Equipment alone is not 
the answer, and management must 
stop the unplanned proliferation of 
machines to ensure a cost-justified, 
totally integrated, strategic approach 
to the office. A comprehensive pro- 
gram must be devised that will pro- 
vide such key benefits as: 


estandardized base line studies to en- 
sure company-wide conformity and a 
base for future cost-justification 
ecompatible backbone equipment 
selection to allow for future systems 
integration 

@bulk discount purchasing where 
feasible 

eeducation and training programs 
for clerical, secretarial, and profes- 
sional staff 

einternal expertise in office 
technology to design and manage sys- 
tems and benefits 


An office automation conversion 
cannot be successful without senior 
management guidance and support. 
While office automation offers an im- 
portant strategic opportunity for 
business in the 1980s and promises in- 
creases in productivity, as with any 
new opportunity, only the best will 
manage to reap those benefits fully. 
Specific strategies and goals help to 
maintain viable operations and 
garner increases in output. The ‘80s 
will be the decade when automated 
tools will be mastered and accepted as 
commonplace in the office. Yet the 
process is bound to be a somewhat 
painful one; mistakes wil! be costly. 
Delay may be irresponsible; haste, 
catastrophic. Management must find 
an approach to best utilize new 
technologies to achieve that shimmer- 
ing goal—increased white-collar pro- 
ductivity and profitability. м 
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SPECIALTIES 
(619) 579-0330 
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THE NEW ATARI 1200XL HOME COMPUTER 
MAKES SOPHISTICATED GRAPHICS AND 
SOUND SO EASY TO PROGRAM. 


ONLY the new ATARI 1200XL Home Computer combines cus- 
tom microchip technology with 64K RAM computing power to de- 
liver graphics and ir capabilities that are so easy to program. The 
ATARI 1200XL has 11 graphics modes and 5 text modes. (The Commo- 
dore 64 and Apple Ее have only 2 graphics modes and 1 text mode.) 
Additional text and graphics modes allow users to easily program 
sophisticated ест effects with relatively few commands, taking 
full advantage of the 256 color variations available. The sound capa- 
bilities of the ATARI 1200XL are also easy to program. Four distinct 
"voices" spanning 3V» octaves are controlled by a separate microchip, 
leaving the principal microprocessor chips free to perform other tasks. 

ONLY the ATARI 1200XL offers a keyboard featuring 8 pro- 
grammable function keys controlling 16 functions in a 64K computer. 
· (That's twice as many as the Commodore 64). Four new function 
keys enable you to lock and unlock the keyboard electronically, disable 
the screen DMA for faster processing time, generate European lan- 
guage or graphics characters, turn the keyboard sound on and off or 
access the one-touch cursor control. The unique user-definable "help" 
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key permits users to self-test ROM, RAM, audio-visual circuitry and 
keyboard functionality or call up assistance within complex programs. 
For even more help, Atari gives you a toll-free number to call for 
product and technical information (800) 538-8543; in California 
1-(800) 672-1404. 

ONLY the ATARI 1200XL offers you a home computer com- 
patible with virtually all ATARI Computer peripherals and software 
(compatibility that other new computers like the Commodore 64 don't 
offer). There are over 2,000 progr 


ams and seven programming lan- 
guages currently available for the ATARI 1200XL. New programs like 


AtariWriter" and languages like ATARI Microsoft BASIC, Assembler 
Editor, PILOT, Pascal, ATARI BASIC, Forth, and Macro Assembler offer 
you even greater programming challenges and flexibility. 


ONLY Atari puts so much more in the new 1200XL Home 
Computer so you get so much more out of it. 
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x ч 
= G 
қ 


ЛЕК 


BYTE Мау 1783 175 


Сігсів 51 on Inquiry card. 


TT's new Compact Computer. 
It takes over your work, not your desk. 


The ordinary personal computer 
occupies too much of the ordinary desk. 
Now Texas Instruments brings you a 
cordless compact computer that solves the 
same sort of problems as the Apple" or 
ВМ“ personal computer. It has enough 
memory and power for complex problems 
in business and science, yet the whole thing 
is smaller than a magazine page. 
Sophisticated software is available right 
now for finance, statistics, production 
planning, graphics—and spreadsheet and 
wordprocessing are just around the corner. 
For most personal computer tasks, its 
6K RAM and 34K ROM are ample. The 
system is easily, economically expanded. 
The TI Compact Computer 40 has 
peripherals that make it even more useful: 
* Based on рийзі һо manufacuuner’s suggested retail price. 


Apple в а cegitered trademark of Apple Compurer. Inc ІВМ is а 
registered trademark of intermatonal Busnes Machenes Corp 


a 4-color printer/plotter; an RS-232 interface 
for talking with other computers or running 
a larger printer; and ТІ Wafertape™ drive 
for program or data storage. ТІ Solid State 
Software" cartridges offer you a choice of 
convenient, foolproof programs. 


Its built-in language is ТІ Enhanced 
BASIC, which allows you to write programs 
in everyday words. The integrated liquid 
crystal display shows 31 characters, which 
can be scrolled to show up to 80 per line. 

It operates on four AA alkaline batteries that 
give up to 200 hours of service. 

The TI Compact Computer 40 offers 
solutions anywhere you go. Yet it retails for 
less than 1/3* the price of Apple" or ВМ" 
personal computers. The TI Compact 
Computer — compact in price and size, but 
not in power. See it soon at your Texas 


Instruments retailer. 


Creating useful products E 
and services for you. 1 
TEXAS 
INSTRUMENTS 


Copyrigh © 1983 Texas Insirumenes 
Circle 452 on Inquiry card. 
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UNHINTERRUPTIBLE POWER SUPPLY 


DON'T BE LEFT IN THE DARK! 
For $295, you can protect YOUR 
Data, Time and Computer. 


Protect your computer operation from loss of data 
files, lost keyboard input, and questionable integrity 
of stored information due to power failure. Operation 
is completely automatic, just attach your own 12V 
battery, or purchase below. 


Available for: 
Apple, Radio Shack, IBM, Olivetti, 
and most other personal and business computers. 
Specify equipment to be attached when ordering. 


If not completely delighted, return in original condi- 


tion within 30 days for refund. Ten percent restocking | 


fee will be charged. Minety-day factory warranty. 


Gel battery pack available with cables: 1-amp. com- 
puters - $65; 2-amp. computers - $111. 


For fastest delivery, send certified check or money 
order payable to “Thunderhawk.” Send 10% with 
C.O.D. orders. Sent FOB, Texas. Price subject to 
change without notice. Texas residents add 596 salas 


tax. Broad selection of power ranges available for | 


larger computers — cail for prices. 
DEALER INQUIRIES INVITED — send on letterhead. 


Thunderhawk Manufacturing (214) 586-6256 
A Division of Thunderhawk Corporation 
Р.О. Box 573 
Jacksonville, TX 75766 


© 1983 Thunderhawk Corporation 
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gram under ап old name from Information Unlimited 
Software (IUS); Volkswriter, from Lifetree Software; 
Wordstar, from Micropro International; and The Final 
Word, from Mark of the Unicorn. 


Preliminary Cautions 

A word-processing program is a tool, and, just as you 
choose a hammer that fits your hand, you should choose 
a program that fits both the job to be done and your 
working style. That means you should try out the soft- 
ware before you buy it, Most computer users will certain- 
ly want to buy their word-processing software from a 
retail computer store or dealer, not only to try out the 
program before buying but to be able to ask questions 
there after the purchase, The state of the art in user's 
manuals is still not sufficiently advanced that I can 
recommend giving a new program to an inexperienced 
user without a live person somewhere around to give ad- 
vice and render help. 


Four major users of word 
processors: an author of magazine 
articles, a marketing manager doing 
mass mailing, a personal secretary, 
and a newsletter editor. 


As many different word-processing jobs exist as there 
are things that people want to write. But the capabilities 
you may need in a system do fall inta a few broad cat- 
egories. For instance, Dr. Larry Press, in a 1980 article in 
onComputing magazine (precursor to Popular Comput- 
ing, see reference 8), outlined four major kinds of word- 
processing work, typified by four users: an author writ- 
ing long continuous articles, a marketing manager doing 
mass mailings of form letters, a secretary typing many 
shert personalized letters, and a newsletter editor con- 
cerned about docurnent merging and exact formatting. 

There are also a number of ways to test word- 
processing programs. Some authorities count the number 
of available Features; some weigh the balance of features 
for different tasks. Some people look for only one or two 
features that may be vital tn certain jobs; others avoid 
characteristics judged undesirable. No list of features can 
fully capture the fee! of using a program, just as knowing 
the weight and length of a hammer gives you only a 
rough idea of what it will feel like to pound a nail with it. 
My method of evaluating these programs has been par- 
tially subjective, and here I should state my prejudices. 

Although I have on occasion done work similar to that 
of each of the four hypothetical users above, my every- 
day use of a word-processing program is closest to that of 
the author: writing, rewriting, and editing lengthy ar- 
ticles. The first program I ever used was Magic Wand 
running on a ZBO-based CP/M-80 system with a Cops-10 
video terminal. (Magic Wand, now called Peachtext by 
its distributor, Peachtree Software, is not reviewed here 
because a version of it was not available for the [ВМ Per- 
sonal Computer when І started this project.) I am а 


NEW FOR APPLE Il AND Пе 
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VY 1 ВЮ | л. 


“MAKES BACK-UP COPIES OF PROTECTED SOFTWARE 


QUICKLY, EASILY, WITH JUST A PUSH OF A BUTTON. 


New software locking schemes have rendered even the latest generation of 
copy programs virtually unusable. Locksmith™, Nibbles Away™ and other 
“Nibble copiers” require complicated parameter settings, much patience and 
great effort to use. More often than not, the results are disappointing. WILD- 
CARD is different. Rather than copying disks track by track, WILDCARD 
ignores the disk and any copy protection encrypted on it. Instead, WILDCARD 
takes a snapshot of memory in your Apple® 11. 
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Software #5 not copy protected. 
System requirements: Apple || 
Plus wilh 64K and DOS 3.3 or 
Apple Ле, Franklin Ace also 
supported. 

*Wildcard does not operate with 
CP/M? or other microprocessor 
based software. 
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FEATURES 

о Hardware copying device... 
push button operation. 

D Copies 48K memory resident 
software, most 64K software. 


о No programming experience or 


parameters necessary. 
С Backs up DOS 3.2 and DOS 3.3 


isks. 

D Creates DOS 3.3 unprotected 
and autobooting disks. 

D WILDCARD lives in any slot. 
Undetectable by software. 

о Produces autobooting disk in 
2 minutes. 

D Copies are DOS 3.3 compatible. 

о Copies become accessible for 
alterations. 

о Simple, easy-to-use software 
included. 


WILDCARD Utility Disk 1 also in- 


cluded, featuring: 

D Automatic program compres- 
sion and BRUN file maker. 

о Multiple programs can be 
placed on the same disk. 

D Recreates basic files to load and 
save. 

о Files can be placed on a hard 

isk...and more. 


Now you can make back-up copies 
of protected software with 


the push of a button. 
= = 


WILDCARD $139.95 


Order direct from East Side Soft- 
ware Co., 344 E. 63 St., Suite 14-A, 
New York City 10021, 212-355-2860. 
Please include $3.00 for shipping 
and handling. Orders outside . 
continental U.S. please add $10.00 
for shipping and handling. Mail 
and phone orders may be charged 
to MasterCard and VISA. 

N.Y. State residents add sales tax. 
Dealer inquiries welcome. 


IMPORTANT NOTICE: The WILDCARD is offered 
for the purpose of enabling you to make archival 
copies only. Under the Copyright Law you, as the 
owner of a copy of a computer program, are 
entitled to make a new copy for archival pur- 
poses only and the WILDCARD will enable you 
ta do 50. The WILDCARD is offered for no other 
urpose and you are not permitted lo utilize it 
or any other use, other than that specified. 


Apple and the Apple logo are registered 
trademarks of Apple Computer, Inc. —CP/M— 
trademark of Digital Research, Inc. Locksmith— 
trademark of Omega Microwave, Inc, Nibbles 
Away—trademark of Computer; applications. 


At a Glance 


Name 
Easywnter Íl 


Type 
Word-processing program 


Manufacturer 

information Unlimited Software Inc. 
2401 Mannship Way 

Sausalito, CA 94965 

[415] 331-6700 


Price 
5350 


Format 
Two 54-inch floppy disks 


Language 
C [source code not available) 


Computer 
IBM Personal Computer 


Documentation 
User's manual. 92 typeset pages in small loose-leaf binder; 
function-key sticker 


Audience 
Beginning users of word processing 


SHI 


ІВМ? Personal Computer Products 


12 MB — $1995.00 
$ CALL 


Davong 5 MB Hard Disk System — $1495.00 
IBM PC-2 Drive System 


Quadram — Quadboard with Parallel 

Pori, Serial Port, Clock/Calendar, Expandable to 256K 

Вак on brd. — $425.00 128K on brd. – $839.00 
192K on brd, — $829.00 256K on brd. – $719.00 
Quadram Memory Expansion 


192K Maximum 


64K on bed. — $230.00 
192K on brd. - $498.00 


Amdek Monitors 


Mod 300 Phosphor ~ $180.00 
ІВМ RGB Compatible Color |} — $850.00 


IBM/TRS 60 Disk Orives/Cabinets 


TM 100 Single 40 Track Drive — $188.00 
TM 100-2 Double 40 Track Drive — $280.00 


128K оп brd. — $350.00 


СотрозИе Color Jil — $345.00 
Color | ~ $300.00 


) POWER SUPPLY 
t AND CABINETS 


VISA, MASTERCARD i5100 Min, Add 2%) 
Or Certified Check 


90 Day Warranty (Parts & Labon 
TAS 60 na Rogistered Tradamark, Tandy Corp. 
2: Prices Subjeci lo Ghange Wilhoul Notice = 
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Р.О. Вох 818. Reseda. СА 91335 
1-800-635-5555 


moderately fast touch-typist (1 usually can type faster 
than [ can think), and I like to place the detached 
keyboard in my lap. 

Simply using Easywriter Ц, Volkswriter, Wordstar, 
and The Final Word was the most important test I could 
put them to, but my conclusions are inevitably affected 
by the factors I've listed above. Your needs and desires 
will inevitably differ from mine. That's all the more 
reason to try any program before you buy. 


Easywriter П 

Only the name is the same here, Easywriter lI is a com- 
pletely different program from the Easywriter sold by 
ІВМ. The П suffix is intended to distinguish this Easy- 
writer package, written in the C language for IUS by the 
Basic Software Group, from the IBM-distributed pro- 
gram (Easywriter 1.0 and Easywriter 1.1), written in 
FORTH by Cap'n Software. Easywriter I] is being sold 
directly by and through the dealers of Information 
Unlimited Software Inc., not by IBM. 

Information Unlimited Software certainly has learned 
from IBM how to package Personal Computer software; 
Easywriter П is sold in a boxed, 9%- by 8-inch, linen- 
covered loose-leaf binder that is perfectly coordinated in 
appearance with IBM's Personal Computer documenta- 
боп. 

IUS was not able to coordinate certain other character- 
istics of its new program quite as well, at least at first, In 


PPING 


Apple 11° Computer Products 


Syscom Apple Compatible System. . . $695 


Apple Compatible Controller Сагб.................. 
Apple Compatible Disk Drive w/Cabinel & Cable... ,..... ч 00 

w/Conlroller ..., а .. 315.00 
Printer/Graphics Interlace.. оказана aso 99.98 
Davong 5 MB Hard Disk System — $1495.00 — 12 MB - $1995.00 
Apple Сотраі е 0у502К5.,...... ........ ....... ... 29.95 


Epson/Smith-Corona Printers 


МХ80 $425.00 FX80 $550.00 МХ100 $840.00 
| E "ng TRS 80 / Parallel Printer Cable $20.00 


Ч, sen ІВМ Parallel Printer Cable $35.00 


STAR MICRONICS GEMINI 10 $ CALL 
GEMINI 15 $ CALL 
Smilh Corona TP-1 Letter Quality Daisy Wheel. ,.,.,.,-,.- 
TRS-80 MOD 111 Drives w/RS 232 ...,., 


. $575.00 
TRS-80 MOD 111 Disk Controller 


Includes Disk Controller, Power-Supnly, Mounting Hardware, Cables and 
Instruction Manuals .... _... 00 

COMPLETE 
Dual 8" Sim Line - $388.08 - Dual 5'4" Sim пе ~ $ 00.00 
Single 5%" Slim Line - $ 60,00 


AST MEMORY EXPANSION PRODUCTS $ CALL 
FREE SHIPPING IN CONTINENTAL U.S. 
(TRS 80 MOD Il) EXCEPTED} 
(213) 993-4804 


(in CALIF) 


$ 79.05 


. . $1650.00 


MAIL 
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Software Review 


Word Tools 


for the IBM Personal Computer 


Richard 5. Shuford 
Special Projects Editor 


Photo 1: Four currently available word-processing programs for the IBM Personal 
Computer (Model 5150): Easywriter II, from Information Unlimited Software; Volks- 
writer, from Lifetree Software; Wordstar, from Micropro International; and The Final 
Word, from Mark of the Unicorn. (All photos by Ed Crabtree.) 


The BYTE editorial staff was 
clustered in the computer lab eagerly 
watching text scroll up the screen of a 
video display. The date was August 
13, 1981, and we were watching Phil 
Lemmons’ first report on the an- 
nouncement of the IBM Personal 
Computer (reference 6) come т 
through a modem connection. 
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"Aha," someone said, reading from 
the screen, “IBM is offering an 
impressive set of software: Microsoft 
BASIC, Visicale, the Peachtree 
business package, UCSD Pascal, 
CP/M-86, and. ,  Easywriter?" We 
were sufficiently surprised at the ap- 
pearance of this program from the 
realm of Apple computers that we 


later called Phi] to double-check; the 
Easywriter word-processing pro- 
gram, from Information Unlimited 
Software, just didn’t seem to fit with 
the other pieces of software in that in- 
itial announcement. 

Before long, many purchasers of 
the IBM Personal Computer (PC) 
were also surprised by Easywriter, 
and unpleasantly so. The first 
Easywriter package, Version 1.0, 
quickly developed a reputation for 
user-unfriendliness and annoying 
bugs. Eventually IBM released the im- 
proved and more reliable Version 1.1, 
but the impression had been made 
and many independent developers of 
software perceived a ripe opportunity 
to sell an alternative word-processing 
program for the IBM PC. 

In trying to seize this opportunity, 
some developers rushed dubious pro- 
grams to market in the guise of word- 
processing software, But enough time 
has now gone by that a state of 
dynamic equilibrium (although cer- 
tainly not a state of calm) has settled 
over the market for IBM PC word- 
processing programs, and most users 
will be able to find a program that 
meets their needs. In this article, 11] 
tell you about four candidates: Easy- 
writer П, a new and different pro- 


HIGH TECHNOLOGY PRODUCTS & SERVICE FROM THE HIGH COUNTRY 
IBM-PC HARDWARE I" ++ MILE-HIGH SAVER **** 


TEAC нли-ншонт 320K DISK DRIVE N 
PRINCETON GRAPHICS SYSTEM THE XEDEX FAMILY * 
PGS МХІ2 RGB Color Monitor Baby Blue" CPU Plus IBM COMPATIBLE AN ILY 05/00 
к a Resolution Monito jor your Gti CP/M + БАК of тап memory САП ж (di Lait cy gep ORAIN № | 
IM 
зотон колее сы т KERER $219.00 211414222 
мы ыы ri, || APPLE/FRANKLIN HARDWARE 
= the RS232 бөлі Modem Por Put Two ап One Sio . .. ........ CALL w w & FOURTH DIMENSION SYSTEMS х ж ж x 
AME Eme ады MAYNARD ELECTRONICS DISK-DRIVE PRICE BREAKTHROUGH 


БАК Stars al .................... 542900 Pe гу e relma 

Mecrolazet Pronier Spooter = mn па $229 00 
Print BuMernng Iram ак ю бак M em эште е АНЬ eet ке ae $259 00 
One Мола! goes то 512K' w/Sndl ,.,...5424qu25a2n2^22*9427 
Алу printer! compuler coma 


SUPER DRIVE — Plug-In Appie Compatible Add-On 
PLUS one box of Elephant Diskettes 55/00 


$269.00 


Why wat оп your panter? CORONA DATA SYSTEMS WITH CONTROLLER, ADD 55500 WITH CONTROLLER. DOS & MANUAL, ADO $9000 
(All pnces include power supply} Hard Гияк — Sor 10 meg | 
BK Epson Snap-On $13900 Seagate Technology w Dala Guard ПАНА SYSTEMS MICROSCE 
BK pario par w/cogy — $14900 Comes Indiakzed! Еше Senes А2 — 100% Appie Compatible 
BK ser ір par w/copy $16900 ROS neiworiang available | 900% taster than Desc ti Proven perormanca 
BK set lo ser w/copy | 417900 16 operating systems m dynamic panilions Advanced wide-protect features Add-On Deve ,.... — = Cr 
BK parto ser w/copp 1469400 includes CP/M and Pascal extensions Exclusive cemanng cong-gentler, Drive w/contiober .............. »4. GALL 
DAVONG SYSTEMS Smeg 5153900 (0 тед — $196900 more accurale VISTA COMPUTER CO. INC. 
Hard Disk Dove 7 Can be infernal Ев | (up to 163K) фона EHD HHS $289 00 PRESENTS THE V1200- 
Compiete package «өсіне COLUMBIA DATA 5YSTEMS EMe 11 (326K) ................... 546900 Removable mass storage lor your Apple! 
Drive, cowair, power Supply. ІВМ compstibudy in в Mull-User 16 bd Ekte Ill (6% ЖК) .................. 9609 00 6 meg (lomaned) per са 
soltwgre and documentabon coampuler (28K Iwo seal ports рагай! por - Four Oriwa Солшойат ............. $9900 Comes complete w/drive, , СОМОН, 
$. 10 or 15 meg and @ eap sots Runs MS-DOS. CP/M 86 ш software and one 6 meg Vistapak cartridge 
5 meg T server retreive rusts $1594 00 MP '/M 86, OASIS. NERO) CALL | FRANKLIN ACE All lot Only Фғаечанитеяц ка наяана» $1185.00 


|. THE APPLE 1+/1Е ALTERNATIVE NEC APC 


| АСЕ 1000 ACE 1200 The Advanced Personsi Com- 
BUSINESS & PERSONAL GAME SOFTWARE/HARDWARE | ACE М Lower Case Au S Hakaa a NEU — 9 


Applied Software Tech, veisalorm 521900 Aulo. Simulations, Ci Barons ..... $7400 лл Repeal 128K RAM on Board ! Megabyle storage per disk 
Ashton Tate, D BASE Ii, iemple бі Арзла: 529001 | Numenc Keypad 80 columns Detached Keyboard wilh Keypad 


IBM-PC SOFTWARE 


Requres PC-DOS & 128K ....... $46900 С "сеи Ra .... $1500 Larger power supply wrih lan ZBO Chup tor CP/M 22 Programmable Function Keys | | 
ee —. Ж ee er ea 60K on mother board Bune dva, Бий-іл color Superior Resolution — 640 x 475 
|| Denver Software, ҒА5У" .... ..... К lor Sar Sen ниегасе CALL FOR PRICES! 
Eagle Sofware, Money Decisions .. 514500 Funtsetic, Snack Allack Il .......... ^ | ee от иара 


HowardSoll. RiarEstate Analyzeri) $189 00 ИмМосоев, Deadline ..........-...... $37 00 


Info. Unlimited, Easy Wines Il .... $245 00 StarciasS ....2........... $29 00 CALL FOR LOW APPLE SOFTWARE PRICES 


Easy Planner ,.. 914300 док 1. Il, (il. each кананне 92900 
Caer ee BAS ни ео: НІСН TECH OF THE MONTH 
| Mero Pro, wordt OR Oe Ue Ups OU ol] STB SYSTEMS, INC. "Super-RIO""* Card 
4 f ee te е ай n + 1. НЕ 
Peachires, GL AR АР ............ $97200 Crosshre ........-.. $2200 THE TRULY ULTIMA TE IBM PERIPHERAL & Ф 
Torim, Supencaic shee be BOG OK4a BAL $22000 Sirus, Gorgon аъалаа а Фақир ах в $279 00 
| меер Viscakc 2566 7.277077: $199 00 p e waar asso | | ызак raa * Up lo 64K printer spooler 
| к calc teterederbor 1 огу or аса 
| Ушдек. sacs ss, 919900 MAR Enterprises, Super Mod ...... $5500 cuu іы те PR ный “НАМ dsk dive © clock/calendar 
тыгай гуч .........- $23200 Тай, Joysicks .................... $45. * (Optional — Fits on Supar АО — Up la 768K) TRULY A WINNER! 
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Rocky Mountain Micro, Inc. 


MAIL ORDERS: — 10890 E. 47th Ave. 1-800- 862-781 9 


таны |, Denver, Colorado 80239 m A CALL: 303-371-2430 


| € Personal checks (allow 10 days to clear), VISA, MasterCard, sore transfers, include isjephone ni 


е COD orders accepted — $300 таяжтит — $10 surcharge 9 АИ products factory заб wih bo. ЭШИ warranty 
в PO's accepted tena qualified customers. а Approval edad on all returns 8 10% restocking charge unless defective, you R SA ТІ SF. ACTI ON IS OUR 


| 4 plus soping = All Colorado residents седі, Ye som Өл. Ut жа Eig о! Denver remdents additonal 3% sales tax. BEST A D VER TISING | 
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Photo 2: The first thing Easywriter Н does is give you a menu of 
possible activities. The special file system keeps track of a cer- 
tain amount of document history, as you can see here from the 
directory of one disk, Two of the documents were “imported” to 
the Easywriter 11 disk environment from а PC-DOS disk: there- 
fore, parts of their histories are missing. The file names appear 
on the screen in bright-intensity characters, most other things in 
normal intensity, You call up a document by typing only its 
number, not its full name. This photo was taken from the screen 
of an [BM Monochrome Display, as were all other screen shots 
in this article except photo 13. 
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Photo 3: А typical editing screen display produced by 
Easywriter Н. The top three lines of the screen are used to show 
a variety of status information and transient messages, т- 
cluding the current text-object mode (CHAR for character), 
percentage of the document disk used (56 percent), the current 
date, the cursor position (“Эрасе” means column), the current 
page number, the name of the document, an indication of space 
left in the current page, and a tab ruler. All characters have nor- 
mal video attributes (nol especially bright, inverted, blinking, 
or otherwise). 


the version I tested, the biggest such discontinuity was 
that Easywriter II did not run under PC-DOS (also 
known as MS-DOS, the most widely used disk operating 
system for the IBM Personal Computer). It ran in its own 
disk environment, storing its files in an incompatible for- 
mat and requiring that floppy disks be specially format- 
ted for storing documents, 

The unique disk environment caused other problems. 
The Easywriter II software was divided onto two disks: а 
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"system" disk and a "housekeeping" disk. Even such a 
simple operation as copying document files required an 
annoying number of manual disk changes, and operation 
on a single-disk-drive system was impossible. Only 
single-sided floppy disks were supported, with a capacity 
of less than 100,000 bytes' worth of documents on one 
disk (on a double-sided drive, only one side was used), A 
utility program on the housekeeping disk converted 
Easywriter II files to PC-DOS format and vice versa, but 
it could copy correctly only onto single-sided disks; this 
undocumented fact caused me some frustration. "Import- 
ing" a 21,504-byte file to an Easywriter II disk took 2% 
minutes, 

At least one of the effects of the Easywriter 1} disk 
structure was good. The structure allowed long (30-char- 


Easywriter ІІ depends heavily on 
the use of on-screen menus and 
function keys. 


acter) document names (like "TEC FinanceCommittee 17 
Jan 83") and the keeping of a certain amount of document 
history; author's and typist's names, size in pages, and 
dates (but not times) of creation and last modification 
(see photo 2). Each document on a data disk was assigned 
a sequence number by the system, so that you did not 
have to type those long file names; you referred to docu- 
ments by number, 

The verbs in the preceding section are intentionally 
past tense. According to a telephone conversation | had 
with a representative of IUS, a new version of Easywriter 
II should be available by the time you read this. The new 
version is intended to run under PC-DOS, and most, if 
not all, of the inconveniences caused by the disk environ- 
ment should be removed. 

[ found the editing command structures in Easywriter I] 
to be quite different from those of the other microcom- 
puter word-processing programs I have used. Easywriter 
П is organized around pages and modes. The computer's 
video-display screen is used as a window onto one page 
of the document (see photo 3); normally, you can scroll 
only up and down on this single page, and you have to 
issue an explicit command to move to the next page or a 
previous page, either of which takes about 4 seconds. The 
most text you can cram into one logical page is about 200 
lines, and the computer will remind you of every line 
entered on a page past line 54 (or a number you set), 

The action of any editing and most cursor-movement 
commands depends upon the current object mode. Seven 
possible modes each correspond to one defined text ob- 
ject (character, word, sentence, paragraph, line, block, 
and page), Each command acts upon the object named by 
the mode currently in effect. To select the object mode, 
you press one of the 10 assignable-function keys (F1 
through F10) on the left side of the keyboard or, in some 
cases, a function key plus the Shift key. Some of the more 
dangerous operations (like delete page) require explicit 
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The best thing 


next to a 
computer. 


Whatever your computer system or its purpose, put a 
PRINTEK professional printer beside it for more versatile 
performance, greater reliability, and superior value. 


The single printer solution for... 

ә Spread sheet specialists: to 227 cols, 16" paper, 6 copies. 

e Word processing professionals: near-letter quality, 45 cps 
(model 910) and 80 cps (model 920), true descenders, 
proportional spacing, underlining, 2 standard fonts, 
2 optional fonts, 4 vertical spacings, 8 character sizes. 

e Data crunchers: 200 and 340 cps models, 160-260 lines 
per minute typical, 7 foreign character sets, downloadable 

r special sets, 2-8K buffers to keep the speed up. 

е Graphics artists: dot addressable, full raster, 144x144 or 

72x72 resolution for fine detail and shading of charts. 


Full-featured and reliable... 

* Great office mates: office quiet, typewriter size, 
easy-change cartridge ribbons, front panel accessible 
operator controls and indicators, intelligent 
microprocessor control, self diagnostics, easy interfaces. 


e Ready to work everywhere: multiple voltage power 
supply, regulatory compliance (FCC, UL, CSA, VDE). 


е One year print head warranty: over 125,000 text pages. 
e 2500 hours MTBF: nearly two years between service calls. 
è Quality U.S. manufacture: extensive quality control plus 
days of continuous tests of circuit boards and complete units. 
The affordable professionals... 
Model 910, $1595 list. Model 920, $2395 list. See your dealer. 


PRINTEK, Inc., Benton Harbor, Mich. 49022 616/925-3200 
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ШЕЛЕРІ "тент 


ы Urea Г. Esl 


FIELD PROVEN 
HARD DRIVES 


5 to 240 MEGABYTES ON LINE for the TRS-80* Mod IL/XVI 
Winchester and Cartridge Oisk Drives available for immediale dellvery!! 
5 MEGABYTE FOR Mod 1, И, and Ill 
CALL FOR PRICING 


14+ Megabyte (formatted! ARM Winchester Disk Drive CALL for Pricing 
includes ЕСС error detection and correction. FAST, Service Contract Avail- 
able (S30/montivdrive). Multiplexor available. SHARE hard drive between 
four Model 1Га!! 


20 Magahyte Eil Honeywell Bull Cartridge Drive $7995 
10 Megabytes fixed, 10 removable for the professional installation requiring 
Removable Media for BACKUP. 60 and 120 Megabyte add-on drives available, 
Up to 240 MEGABYTES}? Four pori muttiplexer available lo SHARE hard drives. 


HARD/SOFT DISKS SYSTEM (HSDS) SOFTWARE 
Radio Shack 2,0 Compatible Operating System for Hard Drive Operation. 
Run your 2.0 software on hard drives without conversion (excepl drive des- 
ignation). Compatible with most machine language programs that use the 
standard calling sequence. Supports ARM, Cameo, Cynthia Bull, Corvus, 
Data Peripherals, QCS, Radio Shack, and certain other hard drives. 
Access BOTH your floppy disk drives and hard drive files INTERCHANGEABLY I! 
Complete иез include HZAP (Hard Disk SUPERZAP), Directory Catalog Sys- 
tem, Parameterized FORMAT, HPURGE (Bulk Copy/Purge Utility) and others. 
The Hard/Soft Disk System (HSOS) Software has almost Iwo years FIELD 
experience. Version 5.0 adds several enhancaments Including maintenance 
of system files on the hard drive, files as large os the disk, the abillty to seg- 
ment the disk as logical drives, and definable directory size. Floppy backup 
(close to а Megabyte per minute} (s provided for Winchester drives. 
Н805 for Aadio Shack 9500 

Н805 for Other Drives $400 


= RACET computes Ше 


Integrity in Software 
1330 М. Glassell. Suite M, Orange. СА 92667 (714) 897-4950 
CALL FOR COMPETITIVE PRICING ON HARD DRIVE SUBSYSTEMS — 


BUY WHERE YOU CAN GET SOFTWARE SUPPORT!! 
DEALER AND SYSTEM HOUSES — WE HAVE DEALER PRICING!) 


CIRCLE READER RESPONSE FOR FREE TRS AND NEC CATALOG, 
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Photo 4: Easywriter II relies heavily on “help” screens to coach 
new users on how to use the system, rather than lengthy 
chapters in the written documentation or online tutorial files, 
After you hit the F2 function key, you are presented with a 
menu of possibilities, Shown here is the explanation of the 
merge function. 


confirmation. The keys of the numeric/cursor-control 
keypad on the right are also used. 

Easywriter II depends quite heavily on use of both on- 
screen menus and the function keys. The use of menus is 
common enough, but use of the function keys deserves 
some attention. The assignable keys F1 through Е10 are 
used both unaugmented and along with the Shift and Alt 
(alternate) keys. IUS provides a reference sticker as an aid 
in remembering what the function keys do, and ] gather 
that you are supposed to affix the sticker to the front 
panel of the IBM PC system unit, between the disk drives 
and the IBM nameplate. The sticker has one great defi- 
ciency: it's too small. The words within the key outlines 
seem to be in 5-point type and are impossible to read 
without leaning up close. 

The page orientation, the object modes, and the heavy, 
enforced use of the function keys combined to make me 
dislike editing with Easywriter П. 1 don't put much 
significance on page divisions in the documents 1 write 
and edit (this article, for instance), and it's much more 
convenient to be able to scroll up and down through a 
large buffer containing the whole document. And with 
Easywriter II, block-move and block-copy operations 
cannot occur in block sizes greater than one page. 

When editing text, I like to make both large and small 
changes in the same pass through the text. Easywriter П 
assumes that you will make changes mostly at the level of 
one text object at a time. 1 also found myself forgetting 
what mode was in effect (even though a status line on the 
screen indicates this) so that I often changed the wrong 
text object. Furthermore, I like ta leave my fingers in the 
home position on the keyboard, so that I'll know where 
they are and only rarely need to look at them to guide my 
keystrokes. Using Easywriter II, you have to use the func- 
tion keys a lot to change between the modes, and you 
have to lift your hands out of the home position and look 
down at them to hit most of the function keys (while 


Circle 388 on inquiry card. эф» 


TODAY’S PRODUCTIVITY IS TOMORROW’S PROFIT. 


That's pe Quark designs. а њ 
office automation software a 
to increase your productivity, Ze Е = і — 
With programa thet will „аш 4 
dramaticaliysBtihance у | 
Арбіе ° 111 or Ше. So уби"! do 
тоге work—more efficiently 


= 


"oy. time—for leas 
| а = 
Ап@ ай ‚шек progra ng» - | - 
аге е ' friend PN m n 


¿you can ёмам a чар 


Е: шипа ад pu ig 


ges ем fea vo 
г softy а auod ‚е 
к 


at P 
- = 


suchas һы 
disk boBt 


ыйы 
ДИЕ. 
| ard 
Qua corpo 


525 West Evans; su 
Menyer, Gale ado 802 


squinting at the reference sticker). This sort of thing 
slows me down, You use the keyboard's directional cur- 
sor keys, which require you to move from home position, 
to move the cursor, It's not that I object to function keys 
in themselves, but there should be a way for expert users 
to streamline their actions, 

My objections don't apply to some users. If you are 
new to computers (see photo 4), you may appreciate hav- 
ing certain keys dedicated to common functions, and if 
you are a hunt-and-peck typist you won't care about the 
home position. And again, if you do only light editing of 
your text once you have entered it, these problems will be 
negligible. But once you have learned the system, if you 
come to use it frequently for editing and revision, you 
just might get tired of moving your hands back and forth 
every other keystroke, 

You format text for printed output from Easywriter II 
chiefly by getting it to look on the screen the way you 
want it on paper, (Ill have more to say about such 
screen-oriented formatting later on.) A "ruler" line on the 
screen defines tab settings, margins, and page centering; 
as many as eight rulers may be used for each document. 


Property 


Decimal-tab settings allow easy alignment of columns of 
figures, although no column-move facilities are provided. 
Different headers and footers may be defined for left and 
right pages, with page numbering placed as desired. 

Printing can occur while editing is taking place, in- 
cluding immediate printing of the page just edited. The 
version of Easywriter II that I tested was unable to drive a 
serially interfaced Integral Data Systems Prism printer at 
full speed; IUS is planning to speed up the new version to 
avoid this problem. 

The program І had didn't contain a true global search- 
and-replace function (the updated version is supposed to 
have one), An update of the documentation is planned, 
giving more tutorial examples. 

A few other comments are in order: Online help for 
most functions can be gotten by simply pressing the F2 
key, Whenever you wish to take a break from working, 
you can hit the Escape key, and the page you are working 
on will automatically be stored on disk against the 
possibility of some system mishap while you're gone. 
Sections of one document may be tagged to be merged 
with another document. No extra backup copies of files 
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The Final Word 


Easywriter И Volkswriter Wordstar 
Price $350 $185 $495 $300 
Printad 9'Á- by & by 14-inch 9- by 7- by 12-inch 12- by 10- by 134-Inah 12- by 10%- Бу 2?4-inch 


documentation binder, 92 lypesal pages, 
§-page index; linen-covered 


box; tunction-key sticker 


Minimum 84K bytes of RAM, 

practical 80-character display, two 

hardware 5% -inon tloppy-disk drives 

configuration (reviewed varsion supports 
only single-sided drives), 
and printer 

Maximum window sees only one page 

number of al a time; number о) pages 

characters in file varies wilh disk size 

directly 

manipulable 

Editing window into one page of 

universe tite 

Command mode-oriented; uses menus 

structure and special- and assign- 
able-function keys plus Alt 
and Shift keys 

Tutorial first chapter in user's 

course for manual 

beginners? 

Online help separate screen displays 

during editing? ехріаіпіпа function keys 
and editing procedures, 
placed on screen after user 
types F2 


Table 1: Comparative properties of four word-processing programs for the ВМ Personal Computer. 
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binder, about 70 typesel 
pages, 5-page index 


64K bytes of RAM, 
80-character display, one 
54-inch floppy-disk drive, 
and printer 


with 128K bytes, 58,570 
characters; with 64K 
bytes, 15,370 oharacters 


window into buffer [n 
RAM 


uses special- and assign- 
able-function keys plus 
All key 


files for online tutorial 
provided on disk 


brief descriptions ot 
function keys placed on 
screen after user types 
Fi 


binder, 230 pages, 5-page 
index, 14 pages spacific 
to IBM PC; packet 
reference card; separate 
tutoria! workbook 


128K bytes of RAM, 
BO-character display, two 
5'A-inch disk drives 
(double-sided recom- 
mended), and printer 


varies according to disk 
size 


window Into buffer auto- 
matically paged to and 
from disk 


control Keystrokes 
organized by twc-level 
menus, limited tunction- 
key support 


eeparate stand-up begin- 
rrer's workbook (Intro- 
ductory texIbocks avall- 
able from independent 
sources) 


command menus appear- 
ing al top of screen after 
user types proper control 
characler (menus may be 
suppressed by expert 
users) 


binder, 402 pages, &page 
index; reference card; 
function-key chart 


128K bytes of RAM, 
BO-character display, two 
5 и-псй double-sided 
ftoppy-disk drives, and 
printer 


Varies according to disk 
size and user-sel size of 
swap file 


window into buffer auta- 
matically paged іо and 
from disk; supports two 
windows and multiple 
buffers 


control keystrokes 
organized by three-level 
menus, user-definable 
junciion-key support; 
mode-orlented 


nine chapters of user's 
manual, some chapters 
also provided on disk for 
online practice 


command manus at lop of 
screen appearing after 
user types Controt-X, also 
brief messages оп com- 
mand sequences and key. 
stroke functions 
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3 USERS. 21 MBYTES 


to take advantage of any of the more 


WINCHESTER. 320K RAM. powerful 16 bit programs...and run 

| them at the same time. And when we 
AND YOU CAN ONLY GET IT say it works, it really works. After all, 
FROM GIFFORD. we were the folks who invented 8-16 bit 


Look at that price again. We were a little | operating systems. 


skeptical at first, too. But after checking | STOP LOOKING. AND START 
our totals we knew we'd finally done | CUTTING. 


it: developed a multi-user, 8-16 bit Send us the coupon and we'll send you 
obsolescence-proof hard-disk computer a brochure detailing all the advantages 


system, complete with dBase ІГМ Super- | . 

Calc-86» -— MP/M-86" for und E of going with Gifford. Such as, our - 

$10,000. Expandability's a breakthrough, exclusive networking and multi-tasking 

too. You can add four additional users —— 9 al es i 

for just $600 each, plus terminal year warranty and the benerits of select- 
, | ing an IEEE 696/S-100 bus-based system. 


IS ITS BIT OR 16 ВІТ? YES. There's lots more to tell, but if you're 


| a business or technical professional 
Like you would expect of a Gifford | looking for an "Rs d am 
computer system, it can run any 


— | proof, multi- user hard-disk computer 
combination of 8 and 16 bit CP/M system that features expandability 
^f reine үө rna top of | and dependability, plus complete 


' service and support at an incredibly low 
programs available, you'll also be able price, stop looking and cut the coupon. 
a Andby all means, wait 


| for our brochure before 
i you make any investment, 


ГО LIKE THE WHOLE STORY. 
Please send me your brochure. 
EF Name Title 
rpanization — = Е — 
Address 
City. — — ща pa — 
Phone — 


| Terminals not included, 


1922 Republic Avenue, San Leandro, CA 94577 
(415) 895-0798 А division of G&G Engineering 


С] Please have a representative call me, 
ина пыш шы шыш шыш ишш шыш пыш шыш пыш шыш eee Шш 


Gifford Computer System 321 

Includes: 

320K Static RAM Memory 

Two 8" DS/DD Floppies 2.4Mb 
Formatted 


Gifford F5-21 Winchester Drive 21Mb 
Formatted (27 Mb Unformatted) 


| CompuPro Enclosure 2 With: 


IEEE 696/5-100 bus 
9 МО Ports 
20 bus Slots 


dBASE II 
SuperCalc-86 
MP/M-86 


Terminals not included. Compatible 
with all standard RS-232 terminals and 
printers. 


MP/M 8-16 is a proprietary implementation of 
MP/M-86 and was configured tor CompuPro by 
Gifford Computer Systems. CP/M and МГ/М are 
registered trademarks of Digital Research, Super- 
Cale is a trademark of Sorcim. dBase П is a trade- 
mark of Ashton-Tate. CompuPro is a trademark 
of Godbout Electronics. Prices and specifications 
subject to change. 


Gifford Computer Systems is an 
authorized CompuPro Systems Center. 


GIFFORD COMPUTER SYSTEMS CENTERS O SAN LEANDRO, СА 94577 (415) 895-0798 O SAN FRANCISCO, CA 94104 (415) 391-4570 
D LOS ANGELES, CA 90064 (213) 477-3921 О OKLAHOMA CITY, ОК 73112 (405) 840-1175 D HOUSTON, TX 77046 (713) 877-1212 П 


Circle 208 on Inquiry card. 


We hereby certify that your 3%. ні ч Discount awe — 
the lowest price sold anywhere. If you find a lower price on what you 


purchased within 30 days, send the ad and we'll refund the difference. 


Discount Price 


CP/M 
ARTIFICIAL INTELLIGENCE 
dBASE Il... 

$4??? call for price 
Financial Planner .............. $595 
Bottom Line Strategist.......... $349 
ASYST DESIGN/FRONTIER 
Prof Time Accounting ........... $549 
General Subroutine ............ $269 
Application Utilities........., s $439 
DIGITAL RESEARCH 
CP/M 2.2 

Intel МОЕ.................. .$135 


$ 1 49 Northstar 
$ 1 59 rem Model I! 


МтоәреШйа................... $175 


$98 CBasic-2 


$2 89 WordStar 
$ 1 99 Mai! Merge 


WordStar/Mailmerge ........... $399 
WS/MM/SpellStar ............. $549 
Customization Notes. ........ ae. $44 
$1 99 SpellStar 
TTT ype E $249 
Choco eee a PS TT $349 
ре МИНИНА АНЕ $254 
Wordmaster ................... $119 
Supersort і.................... $199 
н БИК. ............... UM $129 
MICROSOFT nad 
$229 Basic-80 
$ 329 Basic Compiler 
$349 Fortran-80 
$ 5 49 Cobo!-80 
M-Sort................ es. ....$175 
$1 59 Macro-80 
MuSimp/ MuMath . T€ TSR $224 
D WqM—— т” $174 
ORGANIC SOFTWARE 
Textwriter ill............. "NUT oda 
Datebook Il ics T s $269 
Міәетпе..................... 269 
OSBORNE (Mcgraw/ Hill) 
G/L, or AR & АР or PAY .......... $59 
AM 3,.... ЗЕРТ ss ы $129 
All3 + СВАЗ!С-2.......,...... $199 
Enhanced ОзБогпе.......,,.... $299 
PEAC EE 
G/1, А/В. А/Р PAY, INV 
| ............... (mee ad $3 
РВ Version ................ Add $234 
Peachcalc..... MAP aa ЧА ee $24 
ст re eee fe se Less 10% 
ST AR COMPUTER SYSTEMS 
rite А/В, A/P. Рау (each)........$949 
я оне ae ы” i = 
гала or Property Mot. .......... 
STRUCT Property Mat 
Business Packages Ma 
ORCIM 
$249 SuperCalc 
EE Te $157 
SUPERSOFT | 
c) AEN IEEE о $270 
Diagnostic !І.................... $89 
Disk Doctor ........ we M зав $89 
Forth (8080 or = Nue ee $149 
4. ШТ” TEM OY $319 
qoo RT PEPPER —" 
C Compiler , . ro зе ій $225 
o. E $189 
Bereich Pad ................... $266 
StateGraph.............. esas 


Analiza 11 


EO N ETET ee $8 
mede, LEM | apes o. ы $8. 
ОРПТАНШЕР ..................... $17: 
"wy | учы ж ET OE Ee 2 $17 
ІШшшнебсісгі!.,............... ‚. $5: 
SOFTWARE DIMENSIONS/ 
ACCOUNTING PLUS 
5 МЕ PEU 539 
4 Modules ................... 8149 
+ Тым ne cere een т 527% 
UNICORN 
Mince or Scribble (Bach) ........ $14‹ 
Co Пре EE 524< 
The Final Word ................ $27( 
WHITESMITHS 
“С” Compiler О, 560 
Pascal ia Ta pees SOS 
“PASCAL 
Pascal/MT+ Pkg .......... "C 
Compiler...... ‚$31: 
о ...........-.......... $175 
НЕШ a rer ‚. 2346 
Pascal/UCSD _' PEE ca eo $67С 
ОАТА ВАЗЕ 
ПИАР оа. а, оло Call 4?“ 
риал ————— TERR ...$79€ 
S-81 Ra ahem ee $9*59*95»Rk45292-8525 VEN 9396 
е | о с В Cal 
Superfile VE eee eee $15¢ 
“WORD PROCESSING” 
Perfect Writer ................. $18< 
Могабеагсһ................... $175 
SpellGuard.................... $19 
Peachtext......... т ds $285 
Spell Біпйег................... %34< 
АШИ лиз... er eee $497 
poco i $65 
$1 45 The Word Plus 
Palantier-1 dA Mme $365 
Ae im CATIONS" 
ne e — 2-. 9146 
BSTAM or BSTMS ............. $14€ 
$1 39 Crosstalk 
$89 Move-it 
“OTHER GOODIES" 
Micro Plan .................... $416 
ИШ ШШ]... ела эж». $495 
Target PlannerCalc .............. $76 
Target Financial Modeling ....... $29¢ 
Target | ee 22. 929€ 
А eee ТЫТ $ВЕ 
Tiny “C” Compiler .............. $22¢ 
| ee $224 
ne cm $13C 
MiniModBl .................... $44€ 
tatPak ......... "HA Жики $44¢ 
Joc. а аана eee T $22¢ 
ВИК „ль c2 rr MN 


These remarka savings б... only half the story of Discount 
Software. The other half is our reputation for prompt, courteous, and inform- 
ative service. We are always available, always ready to help. 


Riringreo (зошгсв).............. 5279 РЕАСНТНЕЕ Fortran (MSDOS) .............. $429 
1515 CP/M ЦИЙУ..,......... .. $199 G/L, ale Ди PAY, (each)....$224 "С"(М50О5).................. $429 
PU ЖИ ы” 5199 PeachPack Р40 ................ $805 СР/М86...................... 5239 
tia ее, %-.......-.-“- $95 ACCOUNTING PLUS “OTHER GOODIES" 
ATI Power (tutorial) XP $75 G/L. AR, AP, не алел) И, A $385 Lotus 1-2-3................ s $329 
Mathe Magic ........ — s $95 "OTHER GOODI BuDerCBe .................... $269 
И СИИИ... $765 Super-Text ll .........,........ ACIE e DRE $219 
Forms || Data Factory .................. $269 Visiplot/trend........... 2222 $259 
eea Миша ................... $79 Mini Factory.......... PE $269 Visidex ....................... $219 
ВО. oe rinse Nr ee see oe tn $249 ОВ Маѕіег.................... $184  Easyfiler.......... .......... .$359 
MA T NEM! ME р 
— +- —- маП.............. — И all 4 
APPLE 1! IBM PC, 16 ВІТ 8, Condor О & Н, Others............ Cail 
ASHTON-TATE DISPLAYWRITER BENE Loa нен sar err rn $449 
(See CP/M Ashton-Tate) Optimizer ........ "———— $174 
ее і "WORD PROCESSING" Desktop Р!ап.................. $259 
BRODERBUND МогейаГ;............ сәз OR ,. $289 ТЕЗІ 
G/L s A/P) оса ЖЕ a a ee $444 Spellstar M. am rix Jd p $199 FORMATS AVAILABLE. 
Рауго!!...................... „$355 Майтегде .................... $199 8"single density 
INFO UNLIMITED Easywriter ........ ere NM $314 8"OSI 
EasyWriter (Ргої)............... $155 Easyspeller ................... $159 Superbrain 
EasyMailer (Prof).........-. $194 Select/Superspell........ = MM $535 Micropolis/Vector Graphic 
тара, АЕ аны Жі. 8129 write Оп...... hec. M ..$116 NorthStar Horizon 
sos le .................... $189 No ar Advantage 
Softcard (2-80 nt М)........... ТЕГЕН КЕНТ ИЕККЕ 5189 Овһогпе 
Fortran ................... vee 2178 Spellbinder селе” ан В. 15349 Heath/Zenith 
Cobol ........................ $499 Final Word ......,........... ..$270 Cromemco 
| m $139 ap A p аа 8 UTILITIES” | Televideo 
Premium Раскаде........... ЛЗ сш. .... 2.0 ео. ‚....$174 Xerox 820 
АЮ ГИТ. ...................„ $89 Моме- .........ccccceccececuc $129 Dynabyte 
MICROPRO | BSTAM or BSTMS ............. $149 Hewlett-Packard 125 
(See CP/M Micropro) Pascal MT+ /B6, SPP ....... ‚,..$679 NEC 
VISICORF CBasic 86................... ..$294 Eagle 
pu too! Se ore a $189 Асаб ........................ $157 Apple ИЛИ 
Desktop/Plan |! ee "UE FX $219 Trans 86 ...................... 6115 Otrona 
Уїбйегтп........................ ЕН ncm. vs eee $135 TRS-80 Model I/II/III 
Visidex ....................... $219 MBasic (MSDOS) .............. $329 DEC VT-180 
visitrend/Viaiplot o x Sees д... $259 МВазс Compiler (MSDOS)..$329 Altos 
‘| Lu. . oum m —— Fe мии 629 СР/М-86 
Visisehedula. „-............-4 $259 CBasic Compiler (MSDOS)...$495 IBM PC 
Cobol (М5008)................ $649 *New formats added weekly. Call for 
Pascal (MSDOS) ............... $429 information. 


FREE WITH] PURCHASE: 


Ў \ Complete Software Exclusive Service М - 
s 1. Buyer's Guide “Hotline” Confidential к: t s iz. 
M. (55.00 value) Our reputation for cour- Software L^ 


teous and knowledgeable — BargainGrams 
service has resulted in calls Regular notices of insider's 
D) scores and scores of Y from people who never bargains not available to 

Ё software programs from purchased our products. the general public. 
accounting and business Now a separate “hotline” is 
systems to word processing available to customers only. 


\ Filled with facts and 
^ usable advice about 


DISCOUNT SOFTWARE 
Outside UD at ee m lus Air 


ORDER TOLL-FREE 1800 421-4003 pr ac: ion E 
VIA VISA OR Calif: 1 800 252-4092 Al ers palia co avalal d. CM. trade, 
MASTERCARD: 6520 Selma Avenue, Los Angeles, СА 90028 | mark. Blue Label $3.00 additional per item. 


СРМ is a Те" trademark of DIGITAL 
RESEARC 


SOFTWARE 


Property 


Longest line 
| length that can 
be set 


| On-screen 

| status 
information 
shown during 
text entry and 
editing 


Screen 
location of 
status 
information 


Use of IBM PC 
function keys 


Action of Del 
key 


Action of back- 
arrow key 


Decimal tab 
stops? 


Column-move 
capability? 


Possible 
insertion of 
nonprinting 
ASCII control 
characters? 


Formatting 
scheme 


Transition time 
from edit mode 
to printing 
start (includes 
answering 
queries as fast 
as reasonably 
possibla) 


Print while 
editing? 


Obtain file 
directory 
without leaving 
program? 


Can user 
change default 
parameters? 


Easywriter |! 


255 characters (horizontal 
acrolling passible) 


text-objec! mode in use; 
percentage of document 
disk used; current date; 
cursor position (column, 
line, page); document 
name; margins; tab stops; 
page center; right-hand 
word-wrap zone; other 
lransienl messages 


three lines at top, normal 
character attributes 


extensive, mandatory; uses 
Alt and Shift keys with 
assignable keys; function- 
key slicker provided 


deletes current text object 


nondesiruciive backspace 


yes 


no 


on-screen 


reviewed version: 25 sac- 
onds for 28,469-character 
(or 9-page) tile 


not reliably 
document files only 


some (with menu-driven 
utility program} 
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Volkswritor 


80 characters 


disk drive being used for 
fila accesses (logged 
drive); cursor line and 
column; percentage of 
buffer unused; cursor 15 
enlarged during insert 
mode; additional transient 
messages 


bottom line, inverse video 


extensive, mandatory; Alt 
key doubles functions; 
on-screen key menu 


deletes character ta the 
right of cursor 


destructive backspace 
(replaces character with a 
space) 


no 


no 


yas 


on-screen; some printing 
parameters stored in 
disk files 


128K-vergsion: 16 seconds 
for 28,469-characier file 
printed directly out of 
buffer, G4K-version: 48 
seconds for same Це, 
includes saving to disk 


no 


yas 


those in format (.FMT) 
liles 


Wordstar 


240 characters (horizontal 
scrolling possible 


active lile name; current 
page; cursor line and 
column; insert mode on 
or off; line spacing; 
margins and tab stops; 
page breaks; various line- 
ending codes; optional 
command menus; olhar 
transient messages 


top two lines (if manu 
suppressed) of rightmost 
column; menus occupy 
several lines at top of 
screen, in both normal 
and bright intensities 


Optional; curious cholce 
of key assignments 


deletes character to Ihe 
left of cursor 


nondesiructive backspace 
yes 
yes 


no 


on-screen 


60 seconds for 28,469- 
character document, 
includes 

saving to disk 


yes 


yes 


олу printer-support 
parameters 


The Final Word 


65,535 characters (no 
horizontal scrolling; line is 
wrappad back onto 
screen for display only) 


version of The Final Word 
in use; text inserl/align- 
mant mode, current 
buffer name; tile name 
associated with current 
buffer; percentage of 
buffer contents behind 
cursor; ''*'' if bufler has 
been modified; '' +" if 
new deletions will be ap- 
pended 10 old; “H” il naw 
text will be highlighted; 
current "verb" (actually 
adverb); transient 
messages 


next-to-bottom line, 
inverse video; transiant 
messages appear on 
bottom line; menus on 
several lines at top of 
screen 


optional: uses Alt, Shift, 
and Contra! keys with 
assignable keys; key 
chart provided; 
assignmanis may be 
changed by user 


deletes character at 
cursor 


delete character 
backwards 


no 


no 


yes 


both on-screen and 
embedded-command 
formatting possible 


(or 28,187-character 
document, without 
embedded-charactar 
formatting: 1 minute, 35 
seconds; for same docu- 
ment with formatting: 4 
minutes 


yes 
yes 
most print and edil 


defaults (with manu-driven 
utility program) 


Table 1 continued on page 192 


Property 


Document 
assembly 
during editing 


Document 
assembly 
during printing 


Accept 
oparator Input 
for immediate 
Inclusion in 
printed 
output? 


Automatic 
formatting 
capabilities 
(other than 
defaults) 


Defauit text- 
justification 
styla 


Can docu- 
ments be 
printed without 
being saved to 
disk? 


Difficulty of 
changing from 
single spacing 
to double 
spacing 


Can text be 
searched for 
printing 
attributas? 


Printers sup- 
ported (not all 
printers can 
output all text 
attributes) 


Special 
features of 
disk-file format 


Checking of 
spelling 
Integrated into 
program? 


Easywriter |! 


includes '‘tagged"’ sections 
of other document files 


no documented method 


no 


multiple-lina headers and 
tooters, allernating left and 
right 


flush-left (ragged-right 
margin) 


yes 


difficult 


no 


IBM Parallel Printer; Epson 
MX-80; Diablo 1510*; 
Diablo 1650 (with sheet- 
feed); Diablo 630*; 

МЕС 5510*; and С. Itoh 
Parallel* (others, without 
full capability 


*requires adjustment of 
numeric parameters from 
Chart 


nonstandard fila format in 
tested version: file- 
conversion utility produced 
normal PC-DOS files; new 
version lo use PC-DOS files 


no 
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Volkswriter 


can includa antire files 


can embed entire files in 
outpul 


по 


page formatting through 
,FMT files 


flush-left (ragged-right 
margin) 


yes 


easy 


yes 


IBM Parallel Printer; 
Epson МХ-80 (with and 
without Graftrax); Smith- 
Corona TP-1; Brother 
HR-1; Comrax CR-1; 
МЕС В023-А; and NEC 
3550 (other printers, 
without full capability) 


"$" character (ASCII 
decimal 20) al hard 
returns, "5” character 
(ASCII decimal 21) at 
page ends; otherwise 
normal PC-DOS files 


no 


Wordstar 


can include entire files: 
marked blocks of files 
may be written to disk 


needs optional Mailmerge 
program at extra cosi 


needs Mailmarge 


single-lina headers and 
footers 


fully justified 


no 


difficult 


no 


IBM Parallel Printer: 
Epson MX-BO; Diablo 
1610/1620; Diablo 1640 
1650; Diablo 630; NEC 
§510/5520; NEC 35501: 
Сите Sprint 5; and C. 
Itoh Starwriter (others, 
without full capability) 


фрагНа! support 


high bits of character 
bytes set at ends of 
words and at soft returns; 
soft (ghost) hyphens and 
other special attributes 
use nonprinting ASCII 
values 


yas (with optional pro- 
gram Speilstar at extra 
cost) 


The Final Word 


marked blocks of text 
may be transferred 
between two buffers 


can embed entire files in 
output 


yes 


exlensive and complex 
capabilitias through 
embedded commands 


fully justified (as 
distributed; user can 
change) 


no 


easy, requires use of 
formatter 


yes 


ІВМ Parallel Printer; 
Epson МХ-80 with 
Graftrax; С. itoh 8510; 
Leading Edge Prowriter, 
Diablo 1610/1620; Diablo 
1640/1650/630; NEC 
ВО2ЗА; NEC 3550; NEC 
5510/5520; Qume Sprint 
9/35; IDS 440/460; IDS 
Prism; Centronics 
737/739; and Radio Shack 
Daisywheel || (others, 
with varying capability) 


normal PC-DOS files; high 
bits of character 

byles set only in 
highlighted text 


no 


Table 1 continued on page 194 


; isk drive and 
i floppy disk 
, Sing et card (256K) 


olor monitor ( 13% 


e ПАТ touch sensitive © 
ONEER laser videodisC player 


» | Sw 


"5 M 
e Audio әрін 


PIONEER VIDEO. INC. E SEE US AT NCC BOOTH D 1402 


Property 


Most annoying 
characteristics 


Most pleasing 
characteristics 


Miscellaneous 
comments 


Easywriter tl 


multiplicity of text-object 
modes; (in version tested) 
incompatible disk format, 
single-sided-disk use even 
on double-sided drives, 
necessity ta change disks 
for routine functions; lack 
of ability to search text for 
printing attributes 


long, descriptive document 


names (30 characters in 
length); use of ordinary 
“cut-and-paste” terminol- 
ogy; accuracy in the 
reproduction of IBM's 
documentalion binder 


Special telephone-help 
Service may be purchased 
for $70 per year. Second 
serial port cannot be used 
for printer. 


Volkswriter 


block operations by 
groups of lines only; 80- 
Character maximum line 
length; (to expert users) 
required use of function 
keys 


quickness of screen 
scrolling; simplicity of 
design; storage of canned 
formats; ability to insert 
almost any ASCH char- 
acter into text 


You purchase a version 
tailored to run on a 
64K-byte system; when 
you send in the registra- 
tion card, you are sent 
the 128K version, Owners 
of version 4.1 may 
receive an upgrade to 

1.2 for $20. 


Wordstar 


unchangeable default 
conditions; tedious 
method of printing same 
text In two different 
formats; lack of planning 
In adaptation to ІВМ PC 
hardware; lack of ability 
to search for printing 
attributes 


efficient grouping of 
control characters for 
cursor movement and 
other often-used opera- 
lions; variable amounts of 
user prompting through 
repressible menus 


Wordstar has provision 
for helping hyphenate 
words during reforming of 
paragraphs. Text is dis- 
played on screen In 
bright attribute, menus in 
normal attribute 


2 (602) 84 842-1133 if | can be of help in solving your software requirements." шари Plus Modules . 


The Final Word 


enslavement 10 forward 
and reverse modes for 
most editing operations; 
lack of single-line screen 
scrolling; inadequate dit- 
ferentiation in documenta- 
tion between certain 
similar features; require- 
ment of two relurn 
characters between 
paragraphs; inflexible tab- 
setting 


extreme flexibility; pro- 
tection against inter- 
ruptions and system 
crashes; ability to view 
and edit two documents 
al once in two visible text 
windows; provision of 
Control-T command to 
correct two-character 
transposition typos 


TFWINM (sae text); does 
not use ‘meta’ char- 
acters for commands. 
Uses Recover program to 
maintain swap file. Printar 
papar may be offset to 
save lorms. Screen-high- 
lighted text shows up in 
blue on a color monitor. 


. S485 ea 


Peachtree Peach Pak, AR, AP GL..$375 

Peachtree Magic Wand, Spell Checker, Mail 

LR p Ct crt Meee феа э $350 

IBM PERIPHERALS 

IBM Disc Controller Adapter w/par. or serial 
5249 


AAURREHOUSE SOFTWARE 


CALL TOLL FREE FOR ORDERS 


1-800-421-3135 


Seven Function Board —64K expandabie to 
256K, par. port, async port, realtime clock 
w/battery, game paddle port, print spool! 
software, ramdisk software, 1 year warranty 

$395 


MOST DISK FORMATS лм... "тт ^ Let som erect Dos 
AVAILABLE: Datastar ...................... $215 Piggyback Board—Expands multi FE 
Program names prefaced with’#" available Supersort................ $50 S175 чны 256K (No Ram) ........ 576 
also for IBM PC #Ѕирегсаіс .........,.........5195 am expansion ........... СІ 
CP/M DATA BAS CP/M Ромет................... $135  ^4Function Board, вате ав 7 function board 
MANAGEMENT SYSTEMS: | STOS AL р Rou e RAN are рш, S230 
#Ashton-Tate ОВаѕе 11 ......,.,.. Саһ тет €— or p к xpa | $295 
#Condor Ill ...... —áÉ 7 a arget Systems Planner Саіс....... 909 ‘А 
#ПМ......................... 5368 #MOVE-IT(Microto Micro СОМ à MODEM) Проди a EA `\- =. 
“төз ......................, МЕШ .................-........... КЕ. сты (саса ee а 
CP/M UTILITIES Fox Geller Quickscreen ......... $135 5MEG Winchester w/removable i =. 


| а ен 888.88... Call 
Package Price, Wordstar, Mailmerge, Spell a шешегі мыт. | 


Checker, for CP/M 80 and for ‘Sa n" 


SPECIALS 


wo PRE ned ett ` 445 | #TCS AR, PAY, АР, GL Augmented |¢ 
Above package with Spell Star ... 5495 | Version . S400 or $125 each module 
#Wordstar... ИИ ‚...5285 — | | ———— — À | ih жалы” 
#Mailmerge ................... $125 | dBase Il includes special extra disk of Orders—Call 1- 800- )- 421-31 35 
#Wordstar & Mailmerge -——- $395 | example programs including inventory, | Technical Information — 
#5ре!!&їаг............ rere. $145 | invoicing, and mail list at no extra (602) 842-1133 
eee oreste $135 | charge. Also included is Everymans | | 
и Spell Checker ........ 138 | Data Base Primer, 300 pages оп | 4935 W. Glendale Ave. Suite 12 

eee ee ee 2 m «ii. o i ' 

Lotus 1, 2, 3 (BMC re: күкүгү. Т bese ыыы is -Call | Glendale, Arizona 85301 


375 
L PROGRAMS GUARANTEED LATEST VERSION — FULL DOCUMENTATION 
Prices але ced 3% cash discount. Please add $5.00 per order for shipping. Price & availability subject to change without natice. 
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00 
10 Disk Drive .............. $440 
850 interface........ eee. $170 
410 Recorder ..,.. oM 575 
830 Modem ................ $155 
oo 
mae. T $395 
м non 
Rampower 48 for Atari ....... 5140 
Rampower 128 for Atari ...... $355 
Ramdisk 128 for Apple ....... S355 
Ramdisk 320 for Apple ..... 51035 
Data ШаКк.................. $300 
PRINTERS 
Anadex 
ӨЄб2ОА ................... 51445 
C-Itoh 
F-10-Parallel... ... —. $1165 
Е-10-бегізі............... 51165 
55 CPS-Series ............... Call 
8510 Parallel (Prowriter)........ Call 
Computer International 
Daisywriter 2000 w/16K ......$975 
Daisywriter 2000 w/48K ..., $1000 
Comrex 
Os ,................. . 5675 
CR-1-P ........... — ТЕ" $775 
Datasouth 
ЗЫ .................: 51170 
Diablo 
620 RO wo/Tractors ........ $920 
630 RO wo/Tractors........ $1730 
IDS 
Microprism 480............. $515 
Epson 
All models ................... Gall 
NEC 
РС-ВО2ЗА ................. $435 
ШИЮ... ааа 51375 
o0 ee oe rrr $1835 
ТҮТӨ................... $2050 
М т. ‚52425 
Okidata 
All models ................... Call 
Smith- Corona | 
TP-1 * э о» + то э ү Тоў у тоз 24... ++ $650 
Star Micronics 
СОО. аа а сап 
Gemini-15 ....... 2 so. . Gall 
Tally 
18055Л1802................ 51455 
MT 1601 w/Tractors...........- Call 
МТ 160L w/Tractors ........... Call 
ЮТ ЫШ Leer tm Call 
Texas Instruments 
810 Basic ................ $1260 
Toshiba 
а a CPP CT $1475 


Prices & availability subject to change without notice. Send cashier's check or money order...all other checks will delay shipping two weeks. 


NEC 8023A....... 


DISK DRIVES 
Percom 
Atari 5/5 S/U 1st Drive ...... $400 
Atari S/S S/D 2nd Drive ..... $300 
Atari 5/5 D/D 1st Drive ...... $525 
Atari 5/5 D/D 2nd Drive ..... $330 
Rana (Drives for Apple) 
Elite 1.................—... 5265 
ЕШе?2..................... 5420 
CI .................... s550 
Controller (w/Drive only}....... $75 
1000 (For Аїагі).... ,........ Call 
MONITORS 
zenith 
12“ Green Screen. ......... $95 
Amdek 
Video 300.................. $130 
Video 300А,.........,...., $145 
Colorl.......... CAEN ET, ant $285 
@®0?!!.................... 5610 
Color ................... $360 
BMC 
12" Огееп..........,....., .. S85 
13" Color .................. $265 
Comrex 
13" Color Composite ........ 8290 
| a - es $455 
NEC 
ЧӘЛИ”................... 5155 
JB 1260 ................... 5415 
Тахап 
12" Атһег................. 5125 
USI 
Ә"Атһег................. ‚$130 
D" AMDT ...,......-...... 5150 
MODEMS 
Hayes Smartmodem .......... $210 
Novation 


" * «= " а b ав y hà = ш 


......... $435 


VIDEO TERMINALS 
Qume 
QVT 102 ....... лады с: 5550 
Televideo 
ОЧИТО 5570 
Ө1ОР!и$................... 5570 
< ОЕ: $735 
гі. ДОК МАМАКЕ > EN 5730 
Б, ТТР УТИ ИРИ 5915 
"p .......... v CR $1100 
Zenith 
ла жы 7 бабе 5670 
7-Ә6,................Ӛ.... 5640 
ZT-1 Keyboard Only ......... $350 
COMPUTERS 
Altos 
ACS 8000-15 ............. $3550 
Series 15D .... ......... .$2125 
Series 5-50 .............. 53900 
5-80-10......... "m ... Call 
Баша!!.................... 52330 
8001.......... кет т ‚. $730 
"MEM Е edd $470 
oc AME S P $730 
NL Ue uooeuuakeke cee ‚... Gall 
Northstar 
Advantage ............... $2800 
Advantage w/5MB......... S3600 
Horizon I1 64K QD ......... 52625 
Sanyo 
MBC-1000 w/Micropro Software, 
S-Basic, СРМ?,.............. Call 
Above w/2 Drives............. Call 
Televideo Systems 
Т9-802 .................. 52599 
ТҘ-802Н,.,..,........... 54450 
zenith 
3 a КИРОСРНРНОДДТ $3100 
ETE) uses asenrctecs? S3025 
DISKETTES 
Maxell 
MD-1 (Oty. 100] ............. 5250 
Scotch 
744-0 (Qty. 100)............. 5225 
Elephant 
S/S S/D (Qty 100) .......... S180 


2222 Е Indian School На. 
оша, Arizona 85016 


Order Line: 1-800-528-1054 Other Information: 602-954-6109 
Order Line Hours: Mon.-Fri. 10-5 MST Saturday 9-1 MST 


Prices reflect 3% to 5% cash discount. Product shipped in factory cartons with manufacturer's warranty. Please add $8.00 per order for shipping. 
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At a Glance 


Name 
Volksyrter 


Type 
Word-pracessing program 


Manufacturer 

Lifetree Software Inc. 

177 Webster $t., Suite 342 
Monterey, CA 93940 
|408) 373-4718 


Price 
$195 


Format 
54-inch floppy disk, PC-DOS (MS-DOS) 


Language 
ІВМ (Microsoft] Pascal [source code nor available) 


Computer 
IBM Personal Computer 


Documentation 
User's manual. approximatety 70 typeset pages т smat Ioose-teaf 
binder; плопа! files on distribution disk 


Audience 
Beginning users of word processing 


— UO RZMBITER EDITOR = CHOOSE АИС THE Fülle: Comments 
r 
Г 


YOUR CHOICE '_ 


DIRECTORY FOR DRIVE à 
PICTURES. AST FREENDS. ASC 
INT PAY. GAS AADNT, BAS 
CAEEMBRS, AST PREG EXT 
DAY THE. TWS 
ENCOUREJ ТРЫ 
IW*-urFC. ТІМ 
Ин Tab, THS 


LANDEP- C. ЭЛЕ 
SETUP Z. BAS 

ПІРІ, ASC ПЕН 1,055 
CIAMAR TXT 
ГГЕС» тыт 

im REF Іш 
wn TAN ВАК 


Im-ur-v, ТЫ 
LCCAP311.. TXT 
1m- REF. THS 


ETERNITY. THS 
Wi-ATAGC, ВАХ 


ТИ?-АТАС, TMS не TUM 


Photo 5: Volkswriter consistently places the list of major menu 
choices at the top of the screen, with subsidiary information ar- 
ranged underneath as required. Shown here is the main menu, 
which appears on the screen after a brief graphical diversion, 


Text continued from page 186 

are made unless you give explicit commands to cause it. 
No automatic-hyphenation functions are provided. A 
crude kind of “undo” command can, under most condi- 
tions, cancel changes to a page made since it was called 
up. Some other specific features are delineated in the 
comparison in table 1 (see pages 186-194), 


Volkswriter 
Volkswriter, or VW as its devotees call it, was one of 
the first alternatives to the original Easywriter. VW runs 
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under PC-DOS and is one of the few word-processing 
programs for the IBM PC that can be run (although not at 
top performance) on a fairly small hardware configura- 
tion, Łe., 64K bytes of user memory and one 5:4-іпсћ 
Hoppy-disk drive. Lifetree Software provides two dif- 
ferent sets of program files (see photo 5) for registered 
users of VW: one set, to be used in systems with 64K 
bytes, contains separate programs (linked in execution by 
batch files) for Volkswriter's editing and printing func- 
tions; the other set, to be used with 128K bytes or more, 
combines the two programs into one. 

In keeping with its modest hardware demands, 
Volkswriter is moderately priced. With a suggested list 
price of $195, VW is the least expensive of the four tools 
considered in this article. The program is simple in 
design, and I found it quite straightforward to use for 
modest writing projects. It's a no-frills piece of software: 
it has just enough features to get most jobs done. 

Lifetree Software doesn't come as close as Information 
Unlimited Software in imitating IBM's user's manuals, 
but some thought was given to the matter, because the 
loose-leaf binder and box are roughly the same size as 
IBM's, although covered with slick paper instead of linen. 

To initiate first-time users to the concepts of word pro- 
cessing and its peculiarities, VW depends less on the 
user's manual than on a series of interactive lessons, You 
take the lessons by editing a set of files that comes on the 
Volkswriter distribution disk. 1 found the lessons to be 
well done except for a couple of problems, such as a 
search-and-replace lesson that became unintentionally 
modified by being searched and replaced. (These glitches 
can be considered minor if a knowledgeable user can be 
consulted by the person taking the lesson.) 

In contrast to Easywriter II's page orientation, 
Volkswriter treats the display screen like a window onto 
a large, continuous buffer, or storage area, containing the 
entire text you are editing. Both the buffer and the 
Volkswriter program itself must fit simultaneously in 
user memory, so that the amount of text you can work on 
in a 64K-byte system is limited to around 15,000 
characters, But this limitation makes possible great speed 
in moving the window around in the buffer, You never 
have to wait for the word-processing program to read 
more text from a floppy disk; it's always immediately ac- 
cessible. In a 128K byte system, you can work on a buffer 
size of as many as 60,000 characters. The status line at the 
bottom of the screen tells you what percentage af the buf- 
fer is available for entering text, although for some 
reason it starts out at 93 percent empty instead of 100 per- 
cent, 

Like Easywriter II, Volkswriter uses the 10 assignable- 
function keys heavily to invoke various commands; the 
Alt key is used to double the commands available with 
the assignable-function keys. Also as in Easywriter II, 
you must use these keys; there is no alternative for the ex- 
pert user. The keys of the numeric/cursor-control keypad 
on the right side of the keyboard are used also as they are 
marked. My feelings about having to use the assignable- 
function keys in Easywriter also apply to VW, but 1 


Okidata MICROLINE 92 


$524.88 UPS DELIVERED 


е 160 charactors par second, bi-direclional, logic-segking printhead action 
with 80 & 40 cps hi-res correspondance print modas 

ә 9x8 matrix produces correspondance, 10, & 17 ср! wilh true descenders, 
double width $ download option for character за! в standard 

ә Subscriptz, superscripta, underlining, backspace, А lorma control 

ә Friction & pin feed paper handling takes up to 3-рап forms (8 5") 

è Centronics parallel or Я5-232С interfacing (apecily) 


Microline 93 [1 38 columns).. ппевеашвпаааавав - $864.68 


Pn PRINTERS 


Anade 1152922 
Anadex OP-0501A SERIA PES.. 
Anadax DP-8620A (РА 


Centronics 
Centronics 122 1 
Centronics 1 iT 


Caniranica 352 (P. 
Ceniranies 9353 (РАЎ . 


С. Паһ 


. 61004.00 
62320.80 


ЮЗ Priem B0 (PS5) $1104.68 


abowe w 28 
105 Prism 132 Y 
above w/graphucs 
above w/aheetiner. 
above w/4-Color 


IDS Microprism m [PASI $575.88 


cen ga $330. 


Microlina 80 ум 
Microtina 82A (P&S) $419. ба 


NIAI LI 


Daisywriter 2000 дек buler РА 
sold олу ЕЕЕ h 13е ва 


С. Itoh F-10 Starwriter 


P -4.2-4.--444 
life? bees РЕ? 


—— 1 - гі нанын ы Ш 


k 


$1379.88 urs DELIVERED 


® 40 charactera per second, bi-directional, logic-seaking printhead aclion 
€ 136 column, Ігісіол fed, lakes 15" paper & 3-part forma 
ә 96 charactor sat, fullyformed Ietters ол Diablo-compatible 


dasywheels far optimum print quality 


€ Subscripts, superscripta, underlining, backspace, & forma control 
@ Centronics рағаПа! of Я5-232С interfacing (specify) 


Е19 Printed eerie Prntmaater. з. $808.88 


PRINTERS 
ta 
Местото SA [P 


ВЗА Окюгарћ 
Mecroling 84 wiqraphicn & tractor 


Рагаһа! 200 cps . 
Н8.232С, 200 cpa 


Information & Orders 


ls — EH (603)-881-9855 


&30/630K 5R Tato Елес Ш 
Star Micronica 


Orders Only: |800)-343-0726 


No Hidden Charges 


FREE UPS shipping on all orders--No extra 9 s to usa credit 
cards—All equipment shipped factary fresh with manufacturers war- 
ranty —COD orders accepted ($10 fae added)—No purchase orders 
accepted—No loreign or APO orders accepled—Minimum $50 per 
order—This ad prepared іп February: prices are subjeci to change. 


PRINTERS 


NEC 

E cU" 
NEC PC-B923A (Р} 
Qume 


Dume пті 11+ Perahe! ж ino 
mehes cables „ureo. . 01440.28 


тнр Согопа 
Smith Corona TP- 1 
athar 10 or 1 2? cot 
бағайын or RS-232C Interface 


Transtar 
Transin 130 LISSILISI ^... MF 99.08 


CALL Pn PRICES on Cannon, Daim 
н ОМ e Mannesmann Taly, Раг 
кон, Hirer Anad, А cthers 


ariin 


Рагаһе! Card w/cablé 
Grappier w/cable |. 
CBM/PET ми 


reir d B4 Serial Intar 
{все w/cable .,.............. $140.88 


Parallel Qubles 
M-PC 


its BO Model (ll. 
TR3-80 Model 11718 
Afar ВОО. 

Osbortié- 1 ((EEE 488] 
Pram 60/332/M 
cable sdapter.. .. 


Cenlronics male/mas . 
Cenironics male/female 


RS-222C Cables 
DB-25 male/male. 
DA-25 male/female 


ANE) шы V А А 


ORDAE E PH 
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&СОР’ REPL -LOCH CENTER EXIT 


4 ГҮ fi F? ҰЙ F ШІ. 
pr СН: «ІСІ FIND RETORN ТАЙМА REZET 
{ТЕ ALT 


p———— — 


pennn 
has afl thal you expect from a BBS! chat, иетін, waor ІГ», 14 
file maiatenamce program, 5 levels of caller access, remote vysop 
operation, public and private meeseges (has 1 Дегені шескауе 
hases!), ongoing distuagian section (mot available св eosl commercial 
programa! 1, 15-232 driver wilh Assembly Source aM re ойыт functions 
and fealeres, The program runs ander MEUDOSM UZ and will ылга wilh 
any auto~anmer modem. for өзге information, [ШЫ The Fred Board 
al b8)-SS5- 1212, and leave yoor mane and iniephone мәзег in a 
Lareinalion воззазе. Нс Frederich 


FROM: GOR FINE PATE SENT: 85-16-1382 SUBJECT: HAN RADIO 
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This із іп апепетсе Lhe opentog nf а new HIJ called the 
Lumpy BEG. Besides the regular foateres cf а PES, ihia pmr 
offers à [rec software downlnad вутісе Unalog MOREE! 
Meli, ant entirely free... You aust firai Flimi a program 
fo thes is Ішік advantage of this feature. This iu eet my 


ікіла, Әә! | hiit Е jl oa cwmber of Litri amd | 
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Photo 6: Typical screen display in Volkwriter's edit mode. By 
hitting the F1 key, you cause the reference guide to the assign- 
able-function keys to appear at the top of the screen. This is the 
only online help available, however. The bottom line of the 
screen shows status information in inverse video. 


didn't find editing with VW as objectionable as 
Easywriter II, perhaps because the effects of VW's com- 
mands are not modified by a lot of object modes. 
Lifetree does not give you a reference sticker ta look at, 
but by pressing the FI key, you cause a menu of the 
assigned command functions to appear at the top of the 
display screen (see photo 6). (Incidentally, use of F1 
makes more sense than Easywriter Il's use of F2.) The 
legends are somewhat cryptic to the new user, but once 
you have become familiar with Volkswriter the display 
makes sense. Also, the F10 key is used as a kind of panic 
button; you can press it to halt an operation you did not 
intend. The system is kind to inexperienced users in that 
it asks you to confirm your intentions when you give it a 
command that could wipe out a large part of the text. 
The printed output that Volkswriter produces is 


ОРИ ТОСТ A ———-—^- i 
КЕГЕН STORED TORNAT 
S-STORE FORMAT FOR LATER UNI 


І-ІІ THIS FomaT 
CATER CHOICE: N Н-НӨШҒУ THIS FORT 
[RAT TOMAT = 
PAISTES ТҮН 1 mmn: 
| WESET PRINTER. (ON 781 
Pet АТ | os ҮШІ 
&EmIS / РАСЕ d2- 7551 
т TEXT LIAE 
АТТ TEXT LID 
LEFT nali 
ГЕТЕ ПРАГ 1и EFTWEEM LINES 
CONTINUES ГЕНІ aera 
Т ПГУ / НЕН ога 


TO ПОМРЕ TURNI. == 


The cersor will stop кезі ta 
each of the values an 
the pane! on the left 


&$ а ян 
gu 


н bý ap ат 


Шы 


| | To change à valec, jusl 
type ils new valer and ENTER 


То leave а value unchanged, 
jusl реежз ENTER 


++ àk +4 
ш” = пр = p г 


When the remalpinq walne я 
satisfactory, jusl presa FUR 


After defining a forwat, you 


сап alare ii for laler ote 


SS — ЄС... 


Ей TIT ү 


Photo 7: Parameters of Volkswriter's printing format are stored 
in disk files given file name extensions of "FMT". You can 
change the parameters using a simple, menu-driven procedure, 
illustrated here. 


formed on the page according to parameters specified by 
special format files (given ".FMT" extensions). Тһе 
parameters vary somewhat depending on what printer 
you are using, but they can include the character pitch to 
be used, the margins on the page, line spacing, justifica- 
tion, and starting page number, You can set up separate 
format files (see photo 7), automatically invoked, for 
each type of document that you produce, or you can use 
the default Format. You can even change the formats dur- 
ing printing with a command embedded in the text. 

In the document file, you can embed any number of 
header and footer lines, with justification specified to 
alternate between left and right pages. You can set tem- 
porary indentations for quoted paragraphs or other 
special material. You can embed almost any arbitrary 
character code in the text, perhaps to activate a special 


Need More Serial Ports ? 


= y 


Add a BTA smart multiport controller to your C.P.U. 


The MODEL 524 expands a single RS232 port to four 
individual ports with port selection and baud rate 
controlled by user software. 


Buffered 


inputs permit simultaneous operation in- 


creasing data exchange rate. 


+ — BÓ 


62K spooler model also available. 


Bay Technical Associates 


$249.00 


P. O. Box 387, Bay St. Louis, MS. 39520 


601 - 467-8231 
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OAK STATIC RAM MEMORY 


MM65K165 rev 3 


= "Fre ә = E 


5-100 STATIC MEMORY 
BREAKTHROUGH 
инет „сү се гч 


Finally, you can buy state-of-the-art 
S-100/IEEE 696 static memory for your 
computer at an unprecedented savings. 

Memory Merchant's memory 
boards provide the advanced features, 
quality and reliability you need for the 
kind of operational performance 
demanded by new high-speed 
processors. 


Completely Assembled. 

These memory boards are not kits, 
nor skeletons — but top-quality, high- 
performance memories that are shipped 
to you completely assembled, burned-in, 
socketed, tested and insured with one of 
the industry's best warranties. 


Superior Design & Quality. 

Memory Merchant's boards are 
created by a designer, well knawn for his 
proven ability in advanced, cost-efficient 
memory design. Innovative circuitry 
provides you with highly desired features 
and incredible versatility. 

Only first-quality components are 
used throughout, and each board is 
rigorously tested to assure perfect and 
dependable performance. 


No Risk Trial. 

We are so convinced that you will 
be absolutely delighted with our boards 
that we extend a no-risk trial offer. After 
purchasing one of our boards, you may 
return it (intact) for any reason within 15 
days after shipment and we will refund 
the purchase price (less shipping). 


NEW 5-100 PRODUCTS COMING 
SOON: 


* DUAL8/16 BIT CPU BOARD 
* 128K 8/16 BIT STATIC RAM 
* 256К 8/16 BIT DYNAMIC RAM 


= 


ENS FULL TWO-YEAR 


690, 8 


LIÉ 
48K PARTIALLY POPULATED $519. 


The reliability of our boards, 
through quality-controlled production and 
32K PARTIALLY POPULATED $409. 
ко ш 


proven performance, has enabied us to 
extend our warranty to a full two years. 

64K RAM, MODEL MM65K16S 

• 64K x 8-bit 


That's standard with us, not an option. 
e Speed in excess of 6 MHz 


This includes a 6-month exchange 
program for defective units. 
Shipped direct from stock. 

ә Uses 150ns 16K (2K x 8) static RAMS 

• Ultra-low power (435 Ма. max. — 

loaded with 64 


All Memory Merchant's boards are 
shipped direct from stock, normally 

е Bank Select and Extended Addressing 

° A 2K window which can be placed 


within 48 hours of receipt of your order. 
Call us at (415) 483-1008 and we may be 
able to ship the same day. 
anywhere in the 64K memory map 
* Four independently addressable 16K 
blocks organized as: 


18K RAM, Model 
MM16K14 
— Two independent 32K banks Or 
— One 64K Extended Address Page or 
— One 48K and one 16K bank for use 
in MP/M"' (option) 

e Each 32K bank responds 
independently to phantom 

е 2716 (5V) EPROMS may replace any or 
all of the RAM 

* Fieid-proven operation in CROMEMCO 
CROMIX* and CDOS*. 

e Compatible with latest IEEE 696 
systems such as Northstar, CompuPro, 
Morrow, IMS, IMSA! front panel, Altair 


16K STATIC RAM $169. 


16K x 8 Bit 
Bank Select & Extended Addressing 
Four independently addressable 4K 


and many others. blocks 
OEM and DEALER inquiries invited. One 4K segment equipped with 1K 
windows 
Я uses Reid rowan 2114 (1K x 4) RAMS 
Tm Eco 
4 >: uns on any 5-1 z 2-80 or 
j сг nor 5 MHz 8085 system. 


Mer rchant 1 


| 14668 Doolittle Drive 
San Leandro, CA 94577 
(415) 483-1008 


Circle 290 on inquiry card. 


Prices, terms, specifications subject to 
change without notice. 


*Cromix and CDOS are trademarks of CROMEMCO. 
’ МРАМ is a trademark of Digits? Research 
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At a Glance 


Name 
Wordstar 


Туре 
Word-processing program 


Manufacturer 

Micropro International Corporation 
33 San Pablo Ave. 

San Rafael, CA 94903 

(415| 499-1200 


Price 
5495 


Format 
5 и 4nch floppy disk, PC-DOS (MS-DOS) 


Language 

Translation fram 8080 machine language to 8086/8088 machine 
language [listing provided of some sections that may be 
customized by the user) 


Computer 
ВМ Personal Computer [as reviewed} 


Documentation 

Tutorial workbook Wordstar Training Guide, 230-page user's 
manual in large looseteaf binder, printed with letter-quality com- 
puter printer 


Audience 
Users of word-processing software who require advanced features 
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Photo 8: if no file name is specified in the command line when 
Wordstar is started, the program places this "no-file" menu on 
the screen, Menu options are selected when you type a single 
character, In this mode, you can perform various utility opera- 
tions and even run a system utility program like CHKDSK (to 
find out how much room is left on a disk) without exiting Word- 
star. The optional Mailmerge and Spellstar programs cost extra. 


function supported by your printer or to use one of the 
IBM PC's special display characters. Or you can generate 
certain printing attributes (such as boldface, underlined, 
or accented characters) by brute force, by explicitly caus- 
ing two or more lines of text to be printed on top of each 
other. 

Volkswriter has been around long enough to have 
already undergone some changes from its original design. 
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One change applauded by many users has been the dis- 
continuation of the copy protection of the VW distribu- 
tion disks; other changes are not as obvious: reassign- 
ment of the F3 key, inclusion of conditional page breaks, 
provision for sub- and superscripting, and support for 
more printers. One change that has not been made is to 
provide for placement of block markers to allow block- 
move operations on pieces of text other than mere groups 
of lines (such as a sentence partly on one line and partly 
on another), 

Volkswriter is a basic, functional tool for working with 
words. If your major use of the IBM Personal Computer 
is for some purpose other than word processing, Volks- 
writer would be a good, moderately priced software pur- 
chase to extend the capabilities of your system. 

But if your needs are like mine, you'll want to explore 
more versatile (and, alas, more expensive) word-process- 
ing programs like, , . 


Wordstar 

This product of Micropro International Corporation is 
without doubt the best-known and probably the most 
widely used personal computer word-processing pro- 
gram. Wordstar was developed for use on 8080A- or 
Z80-based CP/M-80 systems and was first sold in June 
1979. It has become a point of reference for word- 
processing capabilities; whenever a new word-processing 
program comes on the market, people ask, "How does it 
compare to Wordstar?" 

Wordstar really is a very versatile tool, well suited for 
many types of document composition and editing, but it 
is not flawless, and the $495 list price may seem high to 
many potential buyers. Dr. Larry Press reviewed it in 
onComputing, along with three other programs (see ref- 
erence 8). He rated it best of the four in certain kinds of 
work. 

The version of Wordstar that | tested was 3.2, which 
seems to be a translation to the 8086/8088 processor and 
PC-DOS from the CP/M-80 version. The programmers 
at Micropro who adapted Wuordstar to the IBM PC 
evidently did a lackluster job. The documentation sup- 
plied, contained in a large loose-leaf binder, was that 
written for the CP/M-80 product, plus a 14-page adden- 
dum on features unique to the IBM PC program that con- 
tained some confusing typographical misinterpretations. 
The Wordstar package also contains a self-standing 
tutorial workbook. 

One of Wordstar's hallmark characteristics is its multi- 
ple-menu-oriented command structure. When you begin 
execution of the program, a "no-file" menu appears on 
the display screen (see photo 8). You select one of the ac- 
tivities listed among the menu items by typing a single 
alphabetic character. Included in the menu choices are 
running the optional, extra-cost Spellstar spelling-check 
program and the Mailmerge form-letter program. If you 
type a "D" from this menu, you will be asked for a docu- 
ment file name; after you respond, Wordstar will load the 
file into its working text buffer and go into edit mode (see 
photos 9 and 10 on page 204). 


Full Use of the Epson MX-80 


You can't take advantage of many of 
the printing capabilities of the Epson 
MX-80 (or the similar MX-100) printer 
when you use Wordstar, as distributed 
by Micropro International for the IBM 
Personal Computer, unless you change 
the user-addressable printer-driver 
routine. This can be done easily using 
the PC-DOS DEBUG utility program. 

Following the procedure given here, 
you can upgrade Version 3.2 of Ward- 
star so it can use more of the capabili- 
ties built into the Epson МХ-80 
equipped with Graftrax-Plus. These 
modifications will enable printing of 
double-width, italic, and compressed 
characters, along with super- and 
subscripts, 

Here's how to do it, as derived from 
information in Appendix C of the 
Wordstar reference manual and Ap- 
pendix В of the Epson user's manual: 
1. Copy the Wordstar file WS.COM 

onto a disk that you can use for ex- 

perimentation (in case something 
goes wrong). Also copy the PC- 

DOS file DEBUG.COM onto the 

disk. Don’t make these changes to 

your master copy of Wordstar. 

2. Put the experimental disk into disk 
drive A of your IBM Personal Com- 
puter. 

3. From the PC-DOS command 
prompt A>, enter the command: 

DEBUG WS.COM 
This begins the process of modify- 
ing the program. 

4. Type the characters 

E 0784 
and press the Enter (Return) key. 
The computer's display should now 
show 

„Е 0784 

04B5:0784 00 
Now type т a "1" and press Enter. 
The screen will show 

-E 0784 

04B5:0784 00.1 

Enter "Q" and start over if the screen 

shows samething different. 

5. Now type 

E 0785 


Under Wordstar 


Neil G. Wallace 
11306 Concho Lane 
Houston, TX 77072 


(and Enter). After the "00." in the 
computer's response, type "BE" and 
press Enter. The screen will look 
like this: 
-E 0785 
04B5:0785 00.8E 
6, Now type 
E 0789 
After the computer prints the "00." 
type "1". The display will show 
-E 0789 
04B5:0789 00.1 
7. And finish this stage by entering 
E 078A 
After the "D0.", put "94". The dis- 
play will show 
-E 078A 
04B5:078A 00.94 


You have just given Wordstar the 
ability to tell your MX-80 to print 
double-width characters, After these 
instructions have been put into Word- 
star, you can use the embedded com- 
mand “PW (Control-P, W) to start 
double-width output and * PE to turn it 
off. (Double width will also be turned 
off automatically at the end of the 
líne.) 

But you've just started. The remain- 
der of the changes to Wordstar are 
done in much the same way. Perform 
the following summarized steps: 


E0793 
0485:0793 00.2 
E0794 
04B5:0794 00.1B 
E0795 
04B5:0795 00.34 


turn on italics 
with ^PY 


E0798 

04B5:0798 00.2 
E0799 
04B5:0799 00.1B 
E079A 
04B5:079A 00.35 


turn off italics 
with "PY 


Е076В 


04B5:076B 00.1 turn on 


E076C compressed mode 
04B5:076C 00.8F with ^PA 
E0770 

04B5:0770 00.1 turn off 
E0771 compressed mode 
04B5:0771 00.92 with ^PN 
E0775 

04B5:0775 00.3 

E0776 Tum 
04В5:0776 00.9B superscripts 
E0777 on with "PT 
04B5:0777 00,53 

E0778 

0485:0778 00.0 

Е077А 

04B5:077A 00.3 

Е077В Turn subscripts 
04B5:077B 00.98 on with ^PV 
E077C 

04B5:077C 00.53 

E077D 

04B5:077D 00.1 

E077F 

04B5:077F 00.2 

E0780 turns off super- 
04B5:0780 00.9B and subscripts 
E0781 with “РО 


04B5:0781 00.48 


Now this is important: you must, 
after entering all the preceding com- 
mands in DEBUG, do one more thing. 
Enter the following: 

WO4B5:0100 
Your computer will come back with 

Writing 5000 Bytes 
as it makes your changes to your ex- 
perimental copy of Wordstar. Then 
exit DEBUG by typing "Q" and press- 
ing Enter. 

You're now through and can try out 
Wordstar' new capabilities. Use 
superscript commands in text in the 
following way: "5" T2 T^Q" will print 
"5!" Use subscripts this way: 
E^ V3-x^ V^ Q will print "E, ." 

Have fun. 
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Photo 9: A typical editing screen display produced by Word- 
star. Status information is displayed on the top line of the 
screen; the menu occupies the next several lines, Below the 
menu is the tab and margin ruler. 

The text being edited and the category headings in the menus 
appear on the screen in bright intensity, while menu items and 
status information appear in normal intensity, Because this 
practice differs from most IBM PC programs, you may need to 
readjust the contrast and brightness of your video monitor to 
find a comfortable brightness level. At the right side of the 
screen, line-ending markers (" <") show that two of the lines (at 
the ends of paragraphs) end with “hard” return characters; the 
other lines end with "soft" returns, which can be removed when 
paragraphs are reformed (realigned). 
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Photo 10: Wordstars editing display with the main menu 
removed. (The main menu shows operations invoked by typing 
only a single control character.) You can choose one of four dif- 
ferent degrees af user-prompting, ranging from continuous 
display of all menus through display of only subsidiary menus 
down to no user-prompting at all, 

The text here has been reformed into Wordstar's default 
mode, full right and left justification. On the screen, text is 
justified by insertion of full character-size spaces; on the printed 
output, from printers that can perform microspace incrementa- 
tion, the text will be justified character by character. 
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Once in the edit mode, a new, main menu appears on 
the screen, Because typing ordinary characters inserts 
them into the text buffer, you access items on this menu 
by typing control characters—requiring two keystrokes, 
one to hold down the Control (Ctrl) key and the other to 
hit the letter key. Four of the command items in the main 
menu activate other menus containing less frequently 
used commands, so some functions (for instance, "move 
cursor to beginning of buffer") require striking three 
separate keys (including the Control key). The four 
submenus are called Quick, Print, Block, and On-Screen. 
If you have memorized which commands go with which 
combination of keys, you can type the keys fast enough 
so that the secondary menus never have time to appear 
on the screen, or you can give a command to prevent the 
menus from appearing on the screen at all. The cursor- 
movement control keys are grouped in an efficient ar- 
rangement around the left hand's home position; you can 
take the cursor anywhere without lifting your arm. (If 
you want to lift your arm, you can use the IBM's special 
cursor keys on the right.) 

This structure makes a lot of sense to me and suits my 
working style (although my left little finger does get tired 
from pressing the Control key). But a lot of people com- 
plain that all those menus are confusing. If menus and 
contro] characters bother you, you'd better stay clear af 
Wordstar. 

Part of the adaptation from CP/M-80 to the IBM PC 
was the assignment of many of the multikeystroke com- 
mands to the special-purpose or assignable-function keys 
on the IBM PC's keyboard. The cursor-pad keys were 
sensibly assigned, but I don't understand some of the as- 
signments of F1 through F10. Keys are dedicated to func- 
tions like "set help level" and "set left margin" when func- 
tions that you need all the time, like "reform paragraph," 
are left out in the cold (or out in the menu), And there is 
no way I know of to change these assignments. Micropro 
doesn't even give you a function-key sticker. 

The other famous characteristic of Wordstar is its 
screen-oriented print formatting. The popular description 
of thís feature is "what you see is what you get," but in 
most cases this is not strictly true. The IBM PC's display 
adapters are not capable of replicating many of the varia- 
tions of printing styles that a lot of today's printers are 
capable of producing, including 132-column output, 
microspace justification, expanded character sizes, italic 
fonts, and sub- and superscripts. So what you see is 
sometimes only 2 hint of what you get, and these hints 
often show up in the displays as embedded extraneous 
characters. (Wordstar does have a command to make 
these temporarily disappear.) 

Screen-oriented print formatting is nice if you are do- 
ing short business letters, reproducible newsletters, and 
other documents that you will always want to print in 
exactly the same format you entered the text. However, if 
you have an article manuscript, as I often do, that you 
want to print in both single- and double-spaced versions, 
Wordstar's style of print formatting is a bother; you have 
to print one version and then go back into edit mode to 
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the new 16 bit microcomputers — a 
full selection of quality software. Pro- 
grams for businesses, professionals, 
and software developers. Westico 
can provide its CP/M-80 programs for 
“Baby Blue” and similar 8 bit hard- 
ware options. And there's more good 
news. We deliver more than quality 
software fast. We deliver Westico. That 
means you receive Westico's out- 
standing technical support and 
expertise when you need it. 
MicraGANTT — Sophisticated proj- 
ect planning system which uses Criti- 
cal Path Method analysis. Visually 
oriented system makes it easy to 
interactively define tosk and project 
parameters. Budget costs and work 
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played. Percentage allocation of 
resources to tasks and partial com- 
pletion of tasks on the critical path are 
other features. $395/$25. 

STATPAK — Statistics software library 
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users an effective altemative to time- 
sharing. Performs probability calcula- 
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and dota management. 5500/540. 
MINIMODEL — Does big financial 
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Computer Animation Primer 
by Mitchell Waite and David Fox 


че Illustrated in full colon this lively guide 
ма to the exciting world uf computer- 
animated graphics is virtually *2- 
books-in-1’ The first part covers the 
theory and products of high-resolu- 
tion computer graphics, from frame 
buffer technology to shading al- 
orithms; the second part shows vou 
aw to unlock the power of the Alari 
ШЫ computer for true color animation. 
9 Features include program listings in 
BÉ Atari BASIC and 6502 Assembly Lan- 


— | guage, a source catalog of hardware 
PUBLISHED! and software for both Apple and Atari 
JUST computers, and examples of today's 


best animation efforts. 


Apple Backpack 
by Scot Kamins and Mitchell Waite 


Concrete methods for developing 
“user-friendly” software are at your 
fingertips in this useful course in 
humanized programming. Written in 
readable and often witty style, and 
wiih complete details on everything 
from screen formatting to writing 
clear documentation, 
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reform all the paragraphs, then print the second version. 
And even if you want only a double-spaced version to be 
printed, you might want to type in the text in single- 
spaced mode so that you can see more of it on the screen 
at once, 

Another defect in Wordstar that shows up in similar 
circumstances is that you cannot use the search function 
to locate embedded printing-attribute characters. If you 
want to change all your underscored text to boldface, 
you have to search for it the hard way—by eye. 

Wordstar encourages printing with even right and left 
margins (producing fully justified output) even on 
printers that cannot perform proportional spacing ac- 
cording to the width of characters (such printers are 
properly called "fixed-escapement," although Micropro 
calls them “Teletype-like"), As a result, a lot of Wordstar 
users routinely produce printed output that has been 
justified only by insertion of multiple full spaces between 
words. Such printouts look impressive at first glance, but 
they are actually harder to read than text that is printed 
flush-left, with a ragged right margin. Full justification 
should be set as a default condition only when the pro- 
gram has been customized to use a printer that can print 
in microspace increments. (This could form part of 
Wordstar's installation process.) 

For all its versatility, Wordstar does not have some 
functions that would be useful. Ás distributed, it does not 
support the special printing attributes of the popular Ep- 
son MX-80 printer, (The МХ-805 alter ego, the IBM 
Parallel Printer, can do the fancy printing only if the 
Graftrax-Plus option has been installed. There do exist 
ways to use the Epson attributes; see page 203.) Most 
of Wordstar's built-in printer options are for expensive 
formed-character (usually daisywheel) printers. 

The default settings of most parameters cannot be 
changed by users. The program cannot use all the 
memory space available to the 8088 microprocessor—it 
must swap portions of the text of a long file to and from 
the disk. And to do any combining of files and interactive 
defining of the output text during printing, you must 
have the Mailmerge program at an additional cost. 


The Final Word 

This program is a product of Mark of the Unicorn, a 
software house that established its reputation with a 
product called MINCE, which gave to microcomputer 
systems an editor with most of the capabilities of the big- 
computer editor EMACS. (The name is a recursive 
acronym: MINCE Is Not (Complete EMACS.) One of my 
discoveries in this project has been TFWINM: The Final 
Word Is Not MINCE. The two programs share a common 
heritage, many similar features, and even some code (in 
the C language), but there are differences in the organiza- 
tion of editing commands and in output facilities. 
(MINCE for CP/M-80 systems was reviewed in BYTE by 
Christopher Kern; see reference 4.) 

The Final Word is an extremely flexible word-process- 
ing system, You can use it to effortlessly produce types of 
output that would possibly require great effort using any 
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Everything VisiCalc can do and much more. Plus 64K or 128K RAM. 
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Plus 80-column display for Apple //c at no extra cost. 


MAGICALC is a completely new 
second generation spreadsheet pro- 
gram for Apple lI. This state-of-the-art 
system includes 70-column upper and 
lower case video, full 80-column board 
display, hard disk compatibility, 
individual column widths, invisible 
columns for confidential data, and full 
compatibility with VisiCalc that lets 
[5e utilize existing VisiCalc models. 
efer to the box below for a compari- 
son of MAGICALC and VISICALC. 


EXPAND-A-RAM 64K or 128K of 
additional RAM memory for expanded 
MAGICALC worksheets. Includes 
MEMORY MANAGEMENT SYSTEM 
- relocates DOS for more free memory 
in BASIC. You also get RAMDISK 
emulators for APPLE DOS, APPLE 
PASCAL;* and CP/M™-— a software 
package that emulates a standard 
Apple floppy disk drive but is 2 to 10 
times faster. Plus more. 


Registered trade marks: Apple. .. belongs to 
Apple Computer. Inc.. Magicalc to Artsci, Inc. 
Expand-A-Ram to Prometheus Products. Inc., 
VisiCalc to Visicorp, CP/M to Digital 

| Research, Inc. 


EXPAND-A-RAM for Apple ІІ plugs 


| See your local dealer for details: 
into any siot and works with the many 


software programs that use 16K of Арт‹ i 
RAM in slot 0 — including CP/M, ibn INC. 
APPLE PASCAL.™LISA, MERLIN... 547 Satsuma Ave.. North Hollywood, СА 91601, 


(213) 985-2922 


PROMETHEUS PRODUCTS, INC. 
45277 Fremont Blvd.. Fremont, СА 94538, 
(415) 490-2370 


and many others. EXPAND-A- 
HAM/BO for Apple Пе, which includes 
the 80-column display, goes into the 
auxiliary slot. No modification of your 
Apple is required. 


SPECIAL LOW INTRODUCTORY 

PRICES for the combination 

MAGICALC plus EXPAND-A-RAM are 

$399 with 64K RAM and $499 with 

128K RAM. Apple lle users (only), 
please oed your choice of the stan- 

dard EXPAND-A-RAM or EXPAND-A- 

RAM/80 with 80-column 

Display at no additional 

charge. 


COMPARE! 


Preboot required 


70 column upper and 
lower case video 
display 

Full 80 column 
board display 


Individual column 
widths 


Invisible columns 
for confidential 
data 


Hard disk 
compatibility 

Full compatibility 
with VisiCalc 


Program plus 
128K RAM 


How to get the best 


out of (and into) 
your computer. 


You've invested in your computer to get 
data accurately, intelligibly. The modem is no 
place to compromise and slip in a weak link. 

With Novation Cat? modems you don't. 
Our Cat line is a full one. At one end— our 
small, handy ]-Cat. It purrs along at 300 bps, 
excellent for home use. At the other end, 
with all the features and conveniences you 
want for business—our full blown smart, 
automatic communication systems that can 
roar along at 1200 bps. 

All have one thing in common — unique, 
highly advanced LSI chips. Our engineers 


have designed these little marvels, eliminating 
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the complexity and costs of typical modems, 
and producing instead modems elegantly simple 
in execution with absolutely state-of-the-art 
reliability and features. 

There's nothing quite like working with the 
latest and the best. Come see. 


The Cats are at leading computer stores. 
There's another good reason to buy right now. 

Tucked inside every Cat package, you'll 
now see a special "get acquainted" subscrip- 


tion to The Source* You might as well get 
started right. 


J-CAT™ MODEM 
It's smaller. “4th the size of an ordinary modem. 
Easy to stick-on, tuck-in, put anywhere you want. 
Auto-answer. Álso, no fussing to get into the right 
mode, answer or originate — 
]-Cat does it automatically. 


103 AND 103/212 
SMART-CAT™ 
MODEMS 


They do more, do it 
easier and do it in less space. And with LSI technology 
they run better and cooler—and will for years. 
Built-in dialer, redialing on busy signal, auto answer, 
plus extensive software command set. 

103 Smart-Cat (300 BAUD, full duplex) $249° 
103/212 Smart-Cat (300 or 1200 BAUD 
full duplex) $595* 


212 
AUTO-CAT™ 
MODEM 


You get all the options 
of a full duplex Bell 212A compatible modem and 
more. It’s an advanced modem with custom micro- 
processors and LSI circuits that have let us cut parts 
count and costs drastically—while improving 
performance in every way. Auto-answer and auto 
selection of 1200 bps or lower speed. Both 
synchronous and asynchronous. $695° 


APPLE-CAT ™ II oe | | 

WITH 212 OPTION Ж 

Complete communication 

system for Apple owners. 

Modular design lets you grow into—not out of — 
the system. Comes with excellent software—our 
own Com-Ware™ is a simple-to-use, menu driven 
terminal program. Full range of speeds up to 

1200 bps. All auto functions—phone directory 
with auto configuration and auto dial, redial, 
answer, disconnect. Binary or text modes. 
VisiCalc™ and CP/M™ compatibility—and the list 
is growing. Installation can still be just one slot in 
your Apple II, even with optional 212 card. 

$389" and up. 


Novation, Inc., 18664 Oxnard Street, Tarzana, CA 91356 
(800) 423-5419 · In California: (213) 996-5060 

Cat is a registered trademark of Novation. VisiCalc is a trademark of Personal Soltware, Inc. 
CP/M ва надета of Digital Research Inc. Apple is a registered trademark ої Apple 
Computer inc. "Suggested retail Circle 334 on Inquiry card. 
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Photo 11; One of The Final Word's unusual features is the 
possibility of setting up two separate editing windows on the 
screen, with each window opening anto a different text buffer. 
Here the top window shows a portion of this article, while the 
bottom window shows a special buffer that contains the direc- 
tory of one of the disks in the system, The white bar separates 
the two windows; the windows’ relative sizes can be varied. You 
can also have as many as 12 buffers set up at once and switch 
between them with buffer commands. 
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Photo 12: The Final Word's normal editing display. Status in- 
formation is shown in the next-to-bottom line in inverse video, 
with transient messages and user-command input on the battom 
line. The text is displayed in normal intensity. (You can change 
the character video attributes by using the system-configuration 
utility program.) 

The five text lines at the top of the sereen illustrate some of 
the embedded formatting commands used by The Final Word. 
These are interpreted by the formatting program and do not ap- 
pear in the final output in this form. 


Text continued from page 206: 


other program. But with this great flexibility comes an 
extra measure of complexity. This program is more com- 
plicated than even Wordstar, but Fortunately you don't 
have to learn every command and feature to productively 
use The Final Word. (One of the programmers for Mark 
of the Unicorn, Craig Finseth, described the concerns of 
the designers of the program in a BYTE article last year; 
see reference 2.) 
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At a Glance 


Name 
The Final Word 


Type 
Word-processing program 


Manufacturer 

Mark of the Unicorn inc. 
POB 423 

Arlington. MA 02174 
(61 7] 489.1387 


Price 
5300 


| Format 
Two 5'A-inch floppy disks, PC-DOS MS-DOS) 


Language 
|| C [source code not available] 


Computer 
IBM Personal Computer jas reviewed) 


Documentation 

User's manual’ 402 pages printed with letter-quality printer in targe 
laose-Ieaf binder; tutorial files on distirburian disks; reference card 
function-key chart 


Audience 
Users of ward processing who need advanced leatures and exten- 
sive formatting capabilities 


The Final Word has several unusual features including 
the following: You can view and edit two separate active 
documents (see photo 11), each in its own buffer and 
half-screen window, and you can transfer sections of text 
between the buffers. You can restore (“undelete”) small 
segments or even large chunks of text that you have in- 
advertently or purposefully deleted, You can create files 
containing disk directories, And you can terminate ex- 
ecution of the program, do some other task with the com- 
puter, and then reactivate The Final Word to find your 
text buffers and even editing modes in place just as they 
were when you quit. This last capability is provided 
through information stored in the buffer-swap disk file, 
which also provides automatic protection against system 
crashes and interruptions. (Mark of the Unicorn calls this 
feature State Save.) 

During editing, one special disk file, called FW.5WP, 
holds the swapped-out text from the currently used set of 
buffers. After you have stopped typing for seven seconds 
(or a duration you set), The Final Word automatically 
saves the segments of text you have changed and stores 
them on disk. This storage allows you to return to where 
you were after a power outage or other interruption with 
little trouble. You can set the size of this file according to 
your needs. 

Some of the characteristics of The Final Word will 
seem strange to people who have been accustomed to 
some other editing system. For instance, block moves of 
text are accomplished by deleting the block, moving the 
cursor to where you want it to go, and then "undeleting" 


Our new Esprit Ill” is a plug-to-plug 
replacement for the TeleVideo TVI-95 
Same command set. Same keyboard 
layout. The same features. Even the 
same user-PROM capability. 

But Esprit ІІІ goes TVI-950 one better. 
And that one important difference is 
price. Esprit 111 costs $300 less. In fact, it 
costs $100 less than TeleVideo's far less 
capable TVI-925. 

Look at the numbers. TVI-950 per- 
formance for less than TVI-925 cost. 
You'll agree. Esprit 111 is the best one. 


ESPRIT Ill" 


goes ТУІ-950 one better. 
he ae 


[Programmable function keys | Yes | № | Yes | 
‘Line graphics — | Yes | № | № | 
"Smooth scrolling | Yes | № | Yes | 


Ре | |5895 [$995 [$1195 


"Trademarks of TeleVideo Systema Мыс 


Esprit Systems, Inc., Hazeltine Terminals Division, 500 Commack Road, Commack, NY 11725 (516) 462-5598 
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the block. Anyone who has ever lost several hours’ work 
on a computer system because of a careless erasure com- 
mand will become quite nervous performing The Final 
Word's block-move procedure. (And you do have to be 
careful, because you can't do any further deletions to 
make room for the block at its intended destination 
without destroying it.) 

In any attempt to rate word-processing programs by 
counting the number of commands, The Final Word 
would win hands down, at least in the group of programs 
reviewed here; there are nearly 160 different commands. 
lt sounds like you could sink into a morass of control 
possibilities, but the program uses a logical series of 
menus to organize them. The structure of menu use seems 
somewhat akin to Wordstar's system, except that The 
Final Word goes one step further: three levels of menus 
for most commands, instead of two. 

The most frequently used commands are assigned to 
single control characters (which you type with two key- 
strokes, of course). The two commands I used the most 
were the ones that change the direction of operation, 
either forward or backward. Most of the operations 
available in The Final Word proceed relentlessly in the 
selected direction. A set of commands select the opera- 
tion that is to be performed, such as search for a string, 
delete an object forward, and delete ("kill") an object 
backward. Other commands select the text objects on 
which other commands operate. The objects are charac- 
ters, words, sentences, lines, paragraphs, edges of lines, 
viewscreens, and buffers, (Does this remirid you of Easy- 
writer 117 It's superficially similar, but the syntax is much 
more usable.) And some single control-character com- 
mands activate miscellaneous functions, such as "do the 
last operation again," "change the capitalization style of 
the word after the cursor," and "transpose the last two 
characters typed." This last command I found handy in 
correcting a common typographical error, 

You type Control-X to cause a menu of menus to be 
displayed on the top section of the screen (see photo 13). 
You then type a character to select one of the submenus; 
when the submenu shows up, you type another character 
to activate the desired function, For instance, you can 
type Control-X to obtain the list of menus, then type "M" 
to select the Miscellaneous menu, and then type "Q” to 
select the Query Replace operation. As in Wordstar, if 
you type the commands fast enough, the menus don't 
show up on the screen. (The list of menus includes Buf- 
fers, Capitalization, Files, Help, Layout, Miscellaneous, 
Regions, Set, and Windows.) 

If you don't like using the menus, you can use the func- 
tion keys instead, And The Final Word has these in abun- 
dance, too. The directional cursor keys on the right work 
as you would expect (actually providing a mode of cursor 
movement not available through the Control-character 
functions), The Ins (insert) key works according to The 
Final Word's current mode. 

Over on the left side of the keyboard, the assignable- 
function keys are used, consistent with the rest of The 
Final Word, in an exhaustive manner. First, ten functions 
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are assigned to the unaided keys Fi through F10. Ten 
more functions can be invoked by holding down a Shift 
key while pressing Fl through F10. Ten more are 
available through combinations with the Control key, 
and ten more by using the Alt key. These 40 functions 
have been reasonably assigned by Mark of the Unicorn, 
but if you don't like the assignments you can change them 
yourself, If you like to use function keys, this surely gives 
you as many as are practical on the IBM PC. 

But this is not for me. I can remember mnemonically 
assigned control-character functions, even through three 
levels of menus, much better than I can remember ar- 
bitrary associations of numbered keys. (Hmm. . lek me 
see; Alt-F2 is ‘turn fill mode on or off,’ but Shift-F2 is 
'Place cursor at marker, or was it the other way 
around?") You do get a reference chart describing the 
uses of all 40 functions, but I think very few people will 
bother to learn more than the unaugmented set of 10, 

The documentation for The Final Word is more than 
400 pages in a large loose-leaf binder. Most of these pages 
are a reference and installation guide, but the first 10 
chapters are a comfortably paced set of lessons for 
inexperienced users, Some of the lessons use tutorial text 
files, provided on one of the distribution disks, to enable 
you to practice using a basic subset of the editing and far- 
matting commands, And if you forget a command during 
an editing session, you can obtain an explanation of the 
use of most commands from an online help file. 

In formatting output, you can use The Final Word the 
same way you use the other three programs we've dis- 
cussed: make the text look the way you want on the 
video-display screen and transfer the document to the 
printer in that format. But there is another choice. 

The Final Word has a powerful advanced-formatting 
facility that can be invoked through an advanced-print 
command. You can embed any number of special format- 
ting commands in the text to obtain perfect formal output 
arranged spatialy and typographically into chapter 
titles, enumerated indented lists, subheads, tables of con- 
tents, indexes, and even cross-references. The formatter 
can rejustify text according to specifications given at 
print time, automatically number items, produce headers 
and footers with section and page numbers, and print 
numbered footnotes. Character attributes may be 
switched easily, and proportional spacing can be ob- 
tained via microspace justification on printers capable of 
it. (A large number of printers are supported by the out- 
put routine.) The formatter can even invoke the inclusion 
of sections of text not in the active document, but stored 
in a disk file, and you can type in text from the keyboard 
during printing for inclusion in the output. Page breaks 
are not normally shown on the video-display screen, but 
you can request a "view" output from the formatter. 

There are two prices to be paid for all this wonderful 
capábility (besides the cost of the program). The first 
price is learning the complications arising from inserting 
format commands into the text. It will probably take you 
many hours and much experimentation to become profi- 
cient in using the embedded commands. Fortunately, the 


THE FORTH SOURCE™ 


МҰР-ҒОНТН - A Public Domain Product 


MVP Forth is fig-FORTH updated to the ҒОНТН-78 Standard Aequirad 
Word Sel. The source is public domain. Included are an editor, FORTH 
assembler, tools and utilities, making it compatible with the instructional 
book, Starting FORTH. Except for hardware dependencies, all high level 
FORTH is transportable between all sysiems. Modifications and exten- 
gions can be simplified through Ihe use o! MVP-FORTH Programming 
Aids and Mela and Cross Compilers. 


МУР FORTH Books - A Series 


О Volume 1, АХ abou! FORTH by Haydon. MVP-FORTH 
glossary wilh cross references to fig-FORTH, Stating 
FORTH and РОЯТН-79 Standard, 2™ Ed. $25 


(1 Volume 2, MVP-FORTH Assembly Source Code Inctudes 
CPM, IBM-PC* , and APPLE® апо lor kernal $20 


[1 Volume 3, MVP-FORTH Ма & Floating Point Extensions 
by Koopman. $20 


MORE COMING! 


MVP-FORTH Software - A Transportable FORTH 


U MVP-FORTH Programmer's Kit including disk, documen- 
tation, Volumes 1 & 2 of MVP-FORTH Series (АЙ About 
FORTH, 2 Ed, & Assembly Source Code}, and Starting 
FORTH, Specity CP/M, ІВМЕРС, TRS-80/* оғ 3, TRS 
Calor Computer or APPLE $150 

C] MVP-FORTH Cross Compiler for CP/M Programmer's Kit 
Can also generata headerless code for ROM ог largel » 
CPU 


FORTH DISKS 

FORTH with едНог, assembler, and manual 

O APPLE by М.М. $100 О NOVA by CCI $100 
Г APPLE by Кипра 590 ІП ТАЅ-В0 by М5. 590 
С ATARI? valFORTH $50 C ZBObyL M 550 
О СРМ" by М.М. $100 |2 8086188 by М $100 
С HP-85 by Lange $90 О VIC FORTH byHES. VIC20 
O IBM-PC* by LM. $100 cartridge $60 


Enhanced FORTH with: F-Floating Poinl, G-Graphics, T-Tutarial. 
S-Sland Alone, M-Math Chip Support, MT-Mulli-Tesking, X-Olher 
Extras, 79-РОВТН-79. 


О APPLE by М.М., ГІ Extensions tor L.M 
F, G, & 73 $140 IBM,ZBD, and 8086 
[1 ATARI by PNS, ЕС, 5 X. $90 pid Floating min 
М. 4 ini 
ГІ СРМ by M.M., F 879 $140 o. NA 
-] Apple, GraFORTH by (IBM-PC ог BOBS) 5100 
ГІ IBM-PC, PolyFORTH by РІ, (280 or 8088) $100 
Е. С, 5, М, MT, & Х $300 Е Color Graphics 


Multi-Tasking FORTH by (IBM-PC) $100 
S.L., CP/M, ХА 70 за m 
C] TRS-80/i or М by MMS Management | 
F, X, & 79 ч $130 Requires (М FORTH disk, 
С TUTORIAL by L & H, gpecily IBM, 260, or 8086 
includes Starting FORTH $95 


CROSS COMPILERS Allow extending, modifying and compiling for 
speed and memory savings, can also produce HOMable coda. 
@Raquires FORTH disk 


D CP/M $300 (J Ме $300 
ГІ TRS-B0A 5300 О 250% 5300 
Г) Northstar? 5300 Г] Apple + $300 
ГІ 8088» $300 


С fig-FORTH Programming Aids Юг decompiling. callfinding, 
and translaiing. Specily CP/M, IBM-PC, 8086, 280, or 
Apple $150 

Қау Io vendors: М.М  MicroMolron 
РА, FORTH Inc. 
L & Н Lasen and Harris N.S, Nauticus Systems 
L.M. Laboratory Microsystems S.L. Shaw Labs 


Jupiter Ace Computer - 280 FORTH micro code - $150 


M.M.S. Miller Microcompuler Services 


(2 MVP-FORTH Meta Compiler for CP/M Programmer's kit 
Use for applicalans on CP/M based computer includes 
public domain source 5150 


CJ MVP-FORTH Fast Floating Point for APPLE Programmers 
Kil. Includes 9511 math chip on board with disk and 
documentalian, $400 


L3 MVP-FORTH Programming Aids tor CP/M, IBM or APPLE 
Programmer's Kil, ExIrarmaly usetul tool for ені 
califinding, and translating $150 


О MVP-FORTH by ECS Software for IBM-PC or ATARI 
400/600. Standalone with screen editor License required. 
Upgradeable $90 


LU MVP-FORTH by ECS Soflware lor IBM-PC ог ATARI 
400/800. Enhanced with color animation, mulitasking, 
Bound, utilities, and unlimited run time license. $175 


MVP-FORTH Professional Applicalion Development 
Sysiem (PADS) for CP/M, IBM-PC, or APPLE A three level 
integrated system wilh complete documentation. Complele 


system for IBM, CP/M, or APPLE $400 
ГІ MVP-FORTH PADS enhanced virtual system $150 
ГІ MVP-FORTH PADS Programming Aids $150 
(3 MVP-FORTH PADS Meta Compilar $150 


ж жж MVP-FORTH operales under a yariely of CPU's, computers, and 
operating systems, CP/M® disks can be supplied 8", 55/50, 3740 
formal or 5'4 for Osbome* Northslar® Micro Decisions® Kaypra? or 
H89/Z89* Зресіу your computer and operating system. иж 


FORTH MANUALS, GUIDES & DOCUMENTS 
1: ALL ABOUT FORTH by С 1982 Rochester FORTH 
Haydon, See above. $25 Proc. $15 
[1 FORTH Encyclopedia by С] A FORTH Primer $25 
Derick А Baker A complete C) Threaded interpretive 
programmer's manual to fig- Languages $21 


FORTH with dieu 


юго ion 
[1 FORTH Encyclopedia 
Pocket Guide 20 METAFORTH by Cassady 


С And So FORTH by Huang. A ны 


college level text, 525 
[3 FORTH Programming by i рер vndas $25 


Scanton 
C] Caltech FORTH Manual $12 
[Л FORTH on the ATARI by Е. gq СІ Invitation to FORTH 520 


Floegeal 
[1 Starting FORTH by — Г] PDP-11 User Man, $20 
C] CPM User's Manual, 


Best Instructional manual 


available (оң cover} 316 MicroMotion $20 
П Starting FORTH (hard O FORTH-78 Standard $15 
cover) $20 ГІ FORTH-79 Standard 
[1 1880 FORML Proc. $25 Conversion $10 


ГІ 1881 FORML Proc 2 Ус! $40 CJ Tiny Pascal fig-FORTH $10 
С 1882 FORML Proc. $25 D NOVA fig-FORTH COI $15 


(1 1881 Rochester FORTH LJ Installation Manual 
Proc. $25 — fig-FORTH $15 


Source Listings ol lig-FORTH, far spacilic CPU's and computers. The 


Installation Manual is required for implementation. Each $15 
ГІ 1802 С! 6502 L1 6800 Г) AlphaMiero 
О 8080 С 8086/88 O 9900 С) APPLE Il 
ГІ PACE С 6809 Lj NOVA ГӘ PDP-11/LSI-11 


[1 68000 CI Eclipse [i VAX O 280 


Ordering Information: Check, Money Orde: (payabla 10 MOUNTAIN VIEW PRESS, 
INC ), VISA, MasterCard or СОСТ accepted No billing of unpaid PO's. Самога 
regidents add sales аи Shipping созі m US eludad іл pioa Foreign orders, pay 
т US iads oan US ћалк include for handling and shipping by Аі” $6 for each iem 
under $25, $10 lor each ilem between $25 and $99 and $20 for each iem over 
4100 Minimum ader $10, All orices and productis subject іп change or withdrawal 
without notice Single system and/or single weer license agreeman! required on 
some products. 
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Popular Paperbacks 
To Increase 
Computer Usage 


1. So You Think You Need Your Own 
Business Computer. The Manager's 
Guide to Selecting, Installing, and 
Using the Right Small Computer Sys- 
tem by William E. Perry 216 pp. $14.95 


2. BASIC for the Apple Il by Brown, 
Finkel and Elbrecht. From fundamental 
principles to such advanced tech- 
niques and string variables, sub- 
scripted variables, subroutines, and 
more. 416 pp. $12.95 


3. Byteing Deeper into Your Timex 
Sinclair 1000 by Mark Harrison. Guid- 
ance in programming efficiently, 37 
neni selected programs. 176 pp. 


4. Successful Software for Small C 
Computers Structure Programming in 
BASIC by Graham Beech. For novice 
programmers, applications to busi- 
ness, science, computer science, edu- 
cation. 192 pp. $14.95 


5. 6502 Assembly Language Program- 
ming by Fernandez, Tabler, Ashley. For 

ple, Atari, Commodore owners, 1005 
of opportunities to practice coding typi- 
cal routines. 256 pp. $12.95 


6. Understanding Computers. What 
Managers and Users Need to Know by 
Myles E. Walsh. Computer fundamen- 
lals, step-by-step briefing on how com- 
plex chores are handled; plus Info on 
data bases, storage and retrieval, tele- 
processing, distributed processing. 
266 pp. $14.95 
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commands are plainly recognizable in function: some 
typical commands are: 


@ Address[text]| 
@Majorheading| text| 
@Style[Topmargin 6 lines] 


There is even a @ Verse format for those who are inclined 
to write poetry. Nonetheless, learning to write proper 
formatting commands is like learning to write programs 
tor a FORTRAN compiler—error messages can suddenly 
come after the formatter has been running for three 
minutes, and you have to edit the file and start over. 

The second price is the time required for the software 
to recognize and interpret all those embedded commands 
and the time needed by the formatter routine to process 
them. The time taken for The Final Word to do its 
housekeeping and begin printing a large document after 
you give the command can increase greatly when the for- 
matter routine is called as part of the process. For in- 
stance, а 28,167-character file (last month's Ciarcia's Cir- 
cuit Cellar) required 1 minute, 35 seconds for printing to 
begin without formatting; the duration jumped to 4 
minutes with advanced formatting. If you want to Format 
a lot of long documents, you'll find yourself taking a lot 
of enforced coffee breaks. But once the file has been for- 
matted, you can start editing again as it prints. [f most of 
your writing work involves producing documents with 
complicated structures, I think you'll gladly wait while 
the computer sorts it all out for you. 

In addition to taking up time, the operation of the for- 
matting routine also consumes a great deal of disk space. 
Unless you severely restrict your use of The Final Word, 
you'll need at least the disk space provided by two 
double-sided 5%-inch floppy-disk drives. 

Mark of the Unicorn, in contrast to Micropro Interna- 
tional, allows you to customize your copy of The Final 
Word in a simple, menu-driven fashion. You can set up 
your preferred default conditions for editing and format- 
ting parameters (such as indentation, tabs, preferred 
justification style, and page margins). You can define 
your own keyboard usage, binding functions to keys as 
you please, And if you need help, you can call or write 
Mark of the Unicorn. 


Conclusions 

The four programs I've discussed here are a represen- 
tative sample of the word-processing programs available 
for the IBM Personal Computer. 

Two of them are important because of their wide com- 
mercial success: the February 1983 issue of Softalk for the 
IBM Personal Computer (reference 9) ranked Wordstar 
as the best-selling IBM PC program during December 
1982, with Easywriter П ranked eighth in the same 
survey. (Wordstar is also important because of its many 
good features. [ can't speak so highly of Easywriter II.) 

The other two programs are significant because of the 
value they offer in functionality: Volkswriter provides 
simple, easily understood word-processing capability at a 


AN INNOVATIVE CONCEPT IN MODULAR EXPANSION 


Only the new TIME SPECTRUM brings you a galaxy of 
expansion options for your IBM-PC°...with VERSAPAK®. 


CLIFFHANGER- 
Proprietary 


connector mounting 
hardware simpliftes installation 
of I/O lines. 


Watch for new VERSAPAK modules to be tntroduced soon. 


For more information on the revolutionary new TIME 
SPECTRUM and VERSAPAK expansion modules, see 
your nearest IBM-PC authorized dealer or contact: 


IBM-PC is a trademark of International Business Machines Corp. 
Copyright Personnel Systems Technology, Inc. 1982 


VERSAPAK MEMORY 
MODULE - Memory 
expansion from 256KB to 
512KB in 64KB increments, 
with optional second 
serial asynchronous port 
with RAMPAK. 


TIME 

SPECIRUM 

FOUNDATION 
MODULE - 

Contains a Real Time 

Clock, 64KB RAM 
(expandable to 256KB), 
serial asynchronous port, 

and optional parallel printer port. 


PERSYST 


15801 Rockfield, Ste. A, Irvine, CA 92714 
714-859-8871 


Circle 359 on inquiry card. 


LIMCie 186 on inquiny card. 


ЕСІ “Ри Blocks 


for Microcomputer 
Systems, Dedicated 
Controllers and 


ЕСТ$ 64K STATIC RAM is а low power fully static 64K x 

8 bit S-100 Bus Memory Board. 2716 EPROMS can be 
intermixed with the RAMS. 

3399.00 


Specializing in Quality Microcompuler Hardware 
Industrial e Educational е Small Business е Personal 
Card Cages, Power Supplies, Maintrames, CPU's, 
Memory, 1/0, СЕМ Variations 


ELECTRONIC CONTROL TECHNOLOGY, INC. 


763 Ramsey Ave., Hillside, NJ 07205 (201) 686-8080 


OLIVETTI'S PRAXIS 30 PERSONAL PRINTER 


PRAXIS MAKES 
PERFECT 


AT THE PERFECT. PRICE: 
$599* 


«add 510 107 — 
shipping 


* PORTABLE DAISY WHEEL PRINTER 

“ CENTRONICS AND WORDSTAR COMPATIBLE 
* SERVICE FROM OLIVETTI DEALERS 

* OLIVETTI APPROVED 


* VARIABLE PITCH ON PRAXIS 35, ADD $100 


TO ORDER SEE YOUR LOCAL DEALER, OR 
SEND CHECK OR MONEY ORDER TO: 


ARK MICROSYSTEMS 
P.O. BOX 4190 
ANN ARBOR, MI 48106 
(313) 769-7253 
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Circle 45 on inquiry card. 


Set highlighting 
exit mesa 


ae A ray 


wo progres 5 Common ар 
features, and even some tede d the C т bat bat the + aN 
differences in the organization of editing сондада: and in cutpul 
facilities, (ИШЕ for ФЛЕЮ ое vas әнінен i ia WTE Ы 
Cheis topher Kern; see мінеке 
The Final is ай extremely flexible wN- 
-- Im ‘set te eim ae ime. D CASES 
№ sweat № a 4. rin р т other prosran 
vith ths e ҮН, Е 17. pura 
Race 1 son. dos T е БЕ Төн te 
Ip exe or Mask 


at th Зады 


Photo 13: When you type Control-X, a top-level menu of 
menus appears at the top of the screen. You then type a 
character (control or regular) to select one of the menu choices, 
such as the menu of Capitalization commands shown here. You 
then hit one more key to invoke the desired operation. 

This display, produced оп ап Amdek Color-Il RGB tred- 
green-blue) video monitor, shows that portions of text 
designated to be highlighted on the screen show up in blue. Such 
highlighted text is underlined when the Monochrome Display 
Adapter is used. 


relatively Jow price, while The Final Word, selling at a 
higher price, offers an amazing amount of flexibility for 
writing complex documents. 

If Г had to choose one of the four, I would probably 
buy The Final Word, because of its great flexibility, and 
yet there are things I don't like about the Mark of the 
Unicorn product. So I am still looking for the word-pro- 
cessing program of my dreams. In fact, I wrote most of 
this article using a fifth program I received too late to in- 
clude in the project. So perhaps I'll be writing another 
review soon. In the meantime, consider your needs when 
you are choosing a word-processing program, and try 
before you buy. м 


References 

1. Cooper, Robert С. Jr.. Pau! Thain Marston, John Durrett, and 
Theron Stimmel. “А Human-Factars Case Study Based on the 
IBM Personal Computer." April 1982 BYTE, page 56. 

2. Finseth, Craig A. "Managing Words: What Capabilities Should 
You Have with a Text Editor?" Apri! 1982 BYTE, page 302. 

3. Jong, Steven. "Designing a Text Editor? The User Comes Firsl.” 
Anril 1982 BYTE, page 284. 

4, Kern, Christopher О. "MINCE, A Text Editor." 
BYTE, page 150. 

5. Kern, Christopher О. ''The Scribble Text Processor." 
1983 BYTE, page 302. 

6. Lemmons, Phil. “Тһе ІВМ Personal Computer: First Impressions." 
October 1981 BYTE, page 26. 

7. Press, Laurence 1. (Larry). “Newest Easywriter Sull in the Slow 
Lane: Version 1.0 a Lemon; 1.1 a Litlle Bit Sweeter." Business 
Computer Systems, November 1982, page 103. 

8. Press, Larry. "Word Processors: A Look at Four Popular Pro- 
grams." onComputing, Summer 1980, page 3B. 

9. "Softalk Presents the Bestsellers.” Зона for the IBM Personal 
Computer, Feoruary 1983, page 115. 


September 1981 


February 


м АНТ 


A NO-HOLDS-BARRED COMPARISON. - 


EASESDESUSB By dividing 


programs into modules, JAT Pascal а 
makes even very complex programs— Features CRT screen 

of nearly any size—a breeze to manage. | formatting & 
Pascal code is seif-documenting; | Structured full cursor 
program sections are identified by programs contro! 
meaningful names, not line numbers. Separate Facilities for 
Error messages are verbal, not number compiled formatting 
codes. ЈАТ offers 12 data types (io modules printed reports 


Basic's 2 or 3), and И has both regular 
and hex numbers. 


Here's the real shocker! 


auto-loading 
& purging 


Full support for 


File variables 


А & GET/PUT 
Arithmetic 14 di 
MOWER For power—the ability to precision T === 
write better, clearer programs, faster—  — „=. _ 
Pascal is the run-away winner. Example: indexed files SEARCH 
JAT simplifies programming by procedures for fast 
accomplishing complicated operations Annum table look-up 
(for Basic) with one command: Tm) aem Extended CASE 
Basic JRT Pascal Loop statements statements 
IFAS = "V" OR IF A IN['V./Z] THEN... Data Tw a = 
A$ = WOR mm 2а" 129 megabyte 
AS = "Y" OR CASE statement No -— ‚= - 
AS = "Z" THEN... Introduced 1965 ength records 
FLEXIBILITY i вак 
АТ wide variety of -— 


data types reduces programming restrictions. 
And the data types are not all fixed in size. 
There are 3 coping statements (Basic has 1). With ЈАТ, very large 
programs can be created and run, because program modules 
can be spread over many diskettes. Common modules can 
be used for several programs. Basic generally limits 

strings to 255 bytes; JRT strings go up to 64K. 


ERPIGIENGY whereas Basic relies on a static, 
inefficient memory map 1o allocate storage, JRT's 
dynamic storage fills every available main storage area; 
theres no waste. With Basic, sub-routine modules must 
be linked together; with JAT, they can be linked— 

but don't have to be. JRT's more powerful commands 
run faster; typically, you'll write Pascal programs 3 to 

10 times faster than in Basic. Exclusive: JAT lets you 
directly access the CP/M” operating system for better 
total system control. 


NOWI consider our copy policy. (If you want to 
make copies, its OK with us—so long as they're not 
for re-sale.) Check our astounding price: $29.95!— 
and satisfaction is guaranteed —or your money back. 
Basic versus JAT Pascal: which comes out on top? 
Right! The coupon below is for your convenience. 

Or call. Today. 


Graphing 
procedures 


Statiatic 
procedures 


= 
А, 


* sena ЈАТ SYSTEMS т Мате 

e to 45 Camino Alto/A21 phone 415/388-0530 Айа 

о Mill Valley, СА 94941 іы 

ра City State Zip — 

= Here's my $29.95; please send me ЈАТ Pascal. | understand that if т О Check ссор. O MasterCard 

e not completely satisfied, | can return it within 30 days—with the sealed (СА residents add sates tax. Add $6 for shipping outside North Amarica.) 
" diskettes unopened—for a full refund. (Allow 4-6 weeks for shipping.) Card 6 

e | need the 5-1/4” diskettes for О Apple CP/M; О Heath, Hard Sector; 

e О Heath, Soft Sector; O Northstar; C) Osborne; O Superbrain; Signature 

e O Televideo; ГІ Xerox 820. I need O 8" 5550 diskettes. *CP/M is a Digital Research TM. 


Activity analyzer 
prints program 
use histogram 


14 digit BCD 
FLOATING POINT 
arithmetic 


True 
dynamic storage 


Advanced 
assembly interface 


Fast one-step 
compiler; 
no link needed 


Efticient 
compiler needs 
өпіу 85K diskette 
space 


Maximum program 


size: more than 
200.000 lines 


More than 
200 verbal 
error messages 


Separate 
compilation of 
auto-loading 
external 
procedures 


No limits on 
procedure size, 
nesting ar 
recursion 


175-page user 
manual with a-ring 
protective 

plastic binder 

& 54" or B" 
diskettes 


Handy JRT Pascal 
relerence card 


IE COMPLETE жымы FOR UM 


Ac 


О VISA 


Exp. 


A 56K CP/M system is required. œ 
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Victor has delivered more advanced 


16-bit microcomputers than any 


other manufacturer save one. 


Heres why: 


Unsurpassed price/ 


performance value. 


One look at the prices and capacities of these three popular 
Victor 9000 configurations and you'll understand why the 
Victor has quickly become the world's 2nd most popular ad- 
vanced 16-bit microcomputer. 

The Victor 9000 quite simply offers the best price/perform- 
ance combination available on the market today. 


$3,995.00 


The 16-bit Victor 9000 
Personal Business 
Computer withtwo | 
single-sided floppy disks. 
Includes two single-sided floppy 
disks providing 1.2 megabyiles 
storage; central processing unit, 

CRT and detached keyboard; 
communications and networking 
capabilities. 


The 16-bit Victor 9000 
Personal Business 
Computer withtwo _ 
doubie-sided floppy disks. 


Includes two double-sided floppy 
disks with 2.4 mepabyte storage; 
central processing unit, CRT and 
detached keyboard: communications 
and networking capabilities. 


$4,745.00 


The powerful memory and storage capacities of the Victor 
9000 are only part of the Victor performance story. 

Designed to be a hardworking, hands-on computer, the 
Victor 9000 gives new meaning to the term "user-friendly," 
From the human size, detached keyboard to the tilting, turning, 
high resolution display screen, the Victor 9000 makes complex 
business computing easy, And with scores of proven business 
application software packages available right now, plus net- 
working, complete communications capabilities, and a com- 
plete line of high performance peripherals, the Victor 9000 is 
the class of its class. 

To get the complete story on the powerful, friendly and very 
affordabla Victor 9000, just call the Victor office nearest you or 
call 1-800-VIC-9000. 


$5,995.00 


The 16-bit Victor 9000 
Personal Business 
Computer with internal 
hard disk. 


Includes fixed/removable storage 
device featuring 10.6 megabyte fixed! 
and 1.2 megabyte removable storage; 
central processing unit. CRT and 
detached keyboard; communications 
and networking capabilities. 


"ы. "aut 


Vier Technologies, Inc. РО. Box 1135 Glenview, ІП, 60025 
ВОС V1C7-9000 
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Victor has delivered more advanced 
16-bit microcom mpulors than апу 
other manufacturer save one. 


Heres how: pr nae sox 


local distribution, supp 


and service curi loan a 


The Victor 9000 personal business computer sys- 
tem has the hardware and the software you need. But, 
equally important, Victor has the human ware. Our 


SDISTRICT 1: ATLANTA 
District Office 
210 Research Court 
Techaology Park 
Noroross, GÀ 30092 
(404) 449-7050 


includes ? breaches and 
70 dealers in 5 states, 


Branch Olficas 
Alabama 

gni S. 47ih Siract 
HirmInghain 35222 
(205) 252-217 


Florida 

5228 Beach Boulevard 
larksanville 32207 
|804) 386-7731 


3000 W. Hajlandule Већ. Blvd. 
Hallandale 22009 (Miami) 
1405} 458-1356 

(345) 949-4246 | Miami) 

(305) 421-8583 (Deerfield Већ.) 


Hid W. Vasaar Streni 
Drlande 12804 
(205) 841-8251 


30432 
(404) 258-1044 


Tennessee 

169 Racine Street, P.O. Вох 11098 
Memphis 38111 

(901) 324-5554 


702 Melpark Drive. 
Р.О. Вох 40444 
Nashville 37204-0644 
(M3) 182-0151 


‘DISTRICT 2: CHICAGO 
Disirici ОТее 
3 Өлімге Tower 
8420 W. Bryn Mawr Ave, 
Chicago, |. 90831 
[312] 344-1500 


Includes 8 branches and 
83 dealers in 7 stalne. 


Branch Offices 

tlinois 

59 W, Grand Aveaur 
Chicago 61610 [|Contral) 
(314) 817-0800 


1401 Hrummel 
Kik Grove Village 60007 (North) 
[313) 956-8 (90 


Indiana 

1401 Я, Riverside Drive 
indianapolis 46202 
(317) 535-1336 


Minnesota 

790 $. Plaza Dr., Mendota Hghis. 
55120-1572 (Minneapolis) 
{512] 434-8600 


Missenri 

200 М. Lefflagwell at Pina 
St. Lauis 03103-2285 
(214) 525-9000 


Wisconsin 

8028 W. Capilol Driva 
Milwaukee 53222 
1414) 438-0305 


eDISTRICT 3: CLEVELAND 


District Office 

6133 Rockside Road, Suila 302 
Independence, ОН 44134 
(318) 447-8490 


Jncludes 7 branches and 
эк daators in 5 ятак. 


Kentucky 

2460 Bardstown Rood 
Louisville 40205 
(502) 458-5381 


Michigan 

23200 Telegraph Road 
Р.О. Вох 2165 [48037] 
Southfield 48034 (Datrolii 
(223) 358-4320 


New York 

4435 Harlem Rood 
Cheehiowaga 14223 | Bulfoin) 
(716) 438-5100 


Ohio 

5821 Creek Road 

Blue Ash Industrial Pork 
Cincinnati 45242 

1512] 3d 4-106560 


3201 E. Бауанап Road 
Hrondview lights, 44147 (Cleva.| 
1218) 515-0200 


3972 Indianola Avanun 
Р.О. Вох 14405 
Columbus 41214 

|6141 269-8606 


Pennsylvania 

{Includes W. Virginia 

108 Rosalyn Кока 

Carnegie 15100 (Pittsburgh) 
(412) 378-8ІНІШ 


new network of 8 districts, 50 branch offices and over 
650 highly trained Victor dealers guarantees you 


superb day-in, day-out service and support. Locally, 
where you need it, when you need it. Which is what 


*DISTRICT 4: DALLAS 
Disiric! Office 
9404 Walmut НІН Lana 
Irving. TX 75082 
[2)4) 258-5000 


Includes ? branches aad 
103 denlurs іп ? stalt. 


Beanch Offices 
Arkansas 

1000 W, Уга Streel 
Little Roch 72205 
|501) 178-0505 


Missouri (Includes Nebraska) 
1535 Broadway 

Kansas City 54105 

(816) 842-7864 


Louisiana 

1805 Dallas Drive 
Being Royge 70800 
(504) 927-4180 


3220 Intertata 10 Sarvica Rd. 
Motairió 70001 (New Orleans} 
(504) 531-2801 


Texas 

3019 Diamond Park Drive 
Р.О. Bos 47746 Dallas 75247 
1214) 631-5431 


5918 Southweal Frgeway 
Houston 77057 
1713) 702-8964 


2201 Coe Ges Sircei 
San Antonio 78217 
(812) 828-0471 


eDISTRICT 5: 
LOS ANGELES 
District Office 
17744 Skypark Circle 
Suil& 274 
Irvine. СА 92714 
(714) 850-4944 


Includes 4 branches and 
в dealers in а states. 


Branch OlTices 


Arizona [Includes New Mexico) gnisTRICT 7: WASHINGTON 


8126 М. 21:4 Avenue 
Sulte D Phoenix. 950%} 
[802] 240-4807 


Callforals Тоби дек 
Nevada) 

1202 Olympic Boulovard 
Santa Monica 90404 11,4.) 
1213} 450-1359 


17241 Mutphy Avenue 

P.O. Вох 18525 

Irvine 92713 (Orange County) 
(714) 680-0943 


3641 Camino Del Rio $. 
San Diega 92108 
(714) 283-7001 


sDISTRICT в: NEW YORK 
District Office 
2005 Hi. 22 
Р.О, Box 1463 
Union. М| 07083 
(201) 687-4700 


Includes 7 branches and 
95 daalers [n 8 stales. 


Branch Offices 
Connecticut 

Wesi Hil! Conter 

21 New Grilain Avenue 
Rocky Hill 00067 
(203) 582-5188 


541 W. Puinam Avenue 
Greenwich 00810 
(202) 629-9091 


Massachusetis (Includes Mainz, 
Yarmont, New Hsmpahire) 

135 Bear НШ Road 

Waltham 02154 (Вомол) 

(817) 890-3800 


New Jersey 

2005 Roule 22. Р.О. Вох 1463 
Union 07082 

(zü1) 587-4700 


New York 

(includes Rhode istand) 
Three Corporale Plaza 
Washington Ave. Exlension 
Albany 12203 

(518) h68-8446 


90 Jericho Turnpike 
Jericho 11783 |Long Island) 
(518) 234-7715 


355 Lexinglün Avenue 
New York City 10017 
|212) 697-9000 


Пікігісі Office 

A260 Greensboro Drive 

Suite 510, McLean, VA 22102 
(70%) 448-1188 


tacludes 6 branches and 
BB dealers in 7 slates 


and the Districl of Columbia. 


you should expect from a company with 66 years of 
experience in solving business application problems. 

Here's how the Victor service/support network 
breaks down. As you can see, there’s a Victor dealer 
hear you. 


Brauch Offices 

Maryland (Includes Delawars) 
1031 Cromwell Bridge Road 
Towson 21204 (Baltimore) 
(901) 821-6710 

Werth Caralína 

(Includes Sa. Carolina) 

1611 E, Sevanih бігені 

Р.О. Вох 9545 (28209) 

Charlolis 28204 

(704] 375-7708 

Pennaylvanía 

3559 Meadow Lane, Р.О, Box 548 
Bensalem 19020 (Philadelphia; 
(213) 639-9516 

Virginia (includes Wash. D.C.) 
2110 Dabnay Road. Р.О, Вох 6815 
Richmond 23230 

(804) 3598-4081 


7835 Зее» Рони Road 
Norfolk 23513 

(804) 583-4511 

0112 Galehouse Road 
Falla Church 22042 
(703) 573-0550 


*DISTRICT 8: 


SAN FRANCISCO 
District Office 

101 California 51, 

San Franclaco,CA 3411 
(415) 382-39B1 


[Includes 6 branches and 
В? dealers in 8 states. 


Branch ОНН сев 
California 

2718 | Siron 
Sacremento 93818 
(u16] 441-3158 


5 Dorman Avenue 
San Frandisoo 04124 
4415) 820-0076 


Colorado [Includes Nebraska, 
Montana, Wyoming) 
Watorvluit Business Park 

7100 М. Broadway. Bldg. 4A 
Denver 80221 

(303) 428-4950 


Oregon (Includes Idaho) 
14215 МАМ, Science Park Dr. 
Porland 907228 

(501) 640-0535 


Utah finclodes Idaho] 

537 E. Third. South 
Sali Lake City 24102 
(6801) 363-0533 


Washington (Inctudes Montana. 
Hawall.and Alaska) 
13400 Northrup Way 
Bellevue 98005 (Seattle) 
(200) 824-7950 


To get the complete story on the powerful. friendly and very affordable 


Victor 9000, just call the Victor office nearest you or call 1-800-VIC-9000. 


Circle 473 an Inquiry card. 


ін; 


Victor Technologies, int, Р.О. Вох 1135, Салам, ПІ. 60025. 1-800-VIC-3000 
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Software Review 


A Comparison of Five Database 


Management Programs 


Actual field use uncovers surprising results. 


Jack L. Abbott 
8525 North 10th Ave. 
Peoria, AZ 85345 


Database management systems, or DBMSs, are general- 
purpose programs that accept data in a format that you 
determine, process the data according to your require- 
ments, and then output the data in the report format that 
you specify. While a review of such a program may tell 
you about its major features, only by comparing several 
DBMSs can you determine which program best fits your 
needs. 

A good DBMS should fill the gap between a custom- 
designed application program and an off-the-shelf 
general-purpose package. | designed a comparison test of 
five DBMSs around that specification, I looked at the 
Selector V by Micro-Ap Inc., dBASE II by Ashton-Tate, 
FMS-80 by Systems Plus, Condor III by Condor Com- 
puter Corporation, and Analyst and Qsort by Structured 
Systems Group. By using an actual inventory file main- 
tained by two jewelry stores as test data, I uncovered 
some significant differences in these programs. 

Essentially, DBMSs perform four functions: data in- 
put, selection and sorting, processing, and report output. 
The comparison test included all these functions. In table 
1, you see a typical example of the data-input format used 
to maintain the inventory for the two jewelry stores. The 
two stores have a total of 1007 different types of jewelry 
pieces with varying quantities of each type. The data- 
input format consists of 15 descriptive items or fields 
about each different piece of jewelry. The complete 
description of one piece of jewelry requires a total of 128 
characters (bytes) and is called a record. The 1007 records 
make up the inventory file. This file occupies between 


About the Author 

lack І. Abbott was previously manager of systems programming at 
Philco Western Programming Development Laboratories іп Pala Alto, 
California. He is now a consultant and owner of the Software Center, 
software store, in Glendale, Arizona. 
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135K and 155K bytes of disk storage depending on the 
storage method used by the particular DBMS. 

After establishing the input format, I displayed this in- 
formation on the screen. The display is similar to that of 
table 1, except that blank spaces are provided after each 
field name so the inventory data can be typed in for each 
record. After entering the jewelry stores’ inventory data, 
I translated the jewelry-store file to the individual for- 
mats of the five DBMSs. I used the file as a benchmark to 
compare these programs. 

Data-input functions include defining the structure of 
the records as shown in table 1. Custom input screens 
may also be generated by some of the DBMS programs. 
Instead of the columnar input format, a custom screen 
permits placement of identifying labels and adjacent 
blank spaces where you can type in the field information. 
An example is a screen display of a purchase-order form. 
You enter the order data into the blank spaces of that 
form for each field in the record, The DBMS then saves 
the data for subsequent processing. 

The second function is selection and sorting. Let's 
assume that, after all the jewelry store inventory data has 
been entered, you want to find all individual records that 
pertain to rings. The most effective way is to first either 
sort or index records on one or more selected fields. Sort- 
ing a file aligns all the records in ascending or descending 
order based on the alphabetical or numeric values in one 
field. Indexing a file accomplishes almost the same result 
but requires much less disk storage space because only a 
single selected field of a record (with an index pointer to 
the full record) is sorted. 

In my example, the CATEG (category) field of each 
jewelry-file record tells whether the record pertains to 
chains, rings, watches, brooches, etc. To find all the ring 
records, you ask the DBMS to sort or index the file, plac- 
ing each record in alphabetical ascending order based on 


The Well-Tempered Cross-Assembler 


Before Johann Sebastian Bach developed 
a new method of tuning, you жей іс 
change instruments practically every time 
you wanted to change keys. Very difficult. 


Before Avocet introduced its family of 
cross-assemblers, developing micro-pro- 
cessor software was much the same. You 
needed a separate development system 
for practically every type of processor. 
Very difficult and very expensive. 


But with Avocet's cross-assemblers, a 
single computer can develop software for 
virlually any microprocessor! Does that 
put us іп a league with Bach? You decide 


Development Tools That Work 


Avocet cross-assemblers are fast, reliable 
and user-proven in over 3 years of actual 
use, Ask NASA, IBM, XEROX or the hun- 
dreds of other organizations that use them. 
Every time you see a new microprocessor- 
based product, there's a good chance It 
was developed with Avocet cross- 
assemblers. 


Avocet cross-assemblers are easy to use. 
They run on any computer with СР/М" 
and process assembly language for the 
most popular microprocessor families. 


XASMOS ..,. 6805 
AASMOO .... 
XASMIS .. 
ХА5МАВ .. 
ХАЗМ5] ... 
XASMOS ... 
XASM68 
ХАЅМЕВ . 
ХАЗМ28 .... 28 
XASM400... 


XASM75 ,.,. NEC 7500 
(Coming soon: XASMOBK .. 
Сігсін 55 on inquiry card. 


Turn Your Computer Into A 
Complete Development System 


Of course, there's more. Avocet has the 
tools you need from start to finish to enter, 
assemble and test your software and finally 
cast itin EPROM: 


Text Editor VEDIT -- full-screen text edi- 
tor by CompuView. Makes source code 
entry a snap. Full-screen text editing, plus. 
TECO-like macro facility for repetitive 
tasks. Pre-configured for over 40 terminals 
and personal computers as well as in user- 
configurable form, 


CP/M-80 version ...............- 4, $150 
CP/M-86 or MDOS version ‚...... $195 
(when ordered with any Avocet product) 


ROM Simulator -- ROMSIMby Inner Ac- 
cess eliminates need to erase and 
reprogram EPROM. Installed in an S- 100 
host, ROMSIM substitutes RAM for 
EPROM in external target system. 16K 
memory can be configured to simulate the 
2708, 2758, 2716, 2516, 2732, 2532, 
2764, 2564 in either byte or word 
organization. Avocet's configurable driver 
makes loading of HEX or COM files fast 


and easy. 


From $495 depending on cabling and 
RAM installed. 


EPROM Programmer — Моде! 7128 
EPROM Programmer by GTek programs 
most EPROMS without the need for per- 
sonality modules. Self-contained power 
supply .., accepts ASCII commands and 
data from any computer through RS 232 
serial interface. Cross-assembler hex ob- 
ject files can be down-loaded directly. 
Commands Include verify and read, as 
well as partial programming. 


PROM types supported: 2508, 2758, 
2516, 2716, 2532, 2732, 2732А, 
27 C32, МСМВ766, 2564, 2764, 27C64, 
27128, 8748, 8741, 8749, 8742, 8751, 
8755, plus Seeq and Xicor EEPROMS. 


(Upgrade kits will he available for new 
PROM types as they are introduced.) 


Programmer ,..................»...... $389 
Options include: 
Software Driver Package ......... $ 30 
ке 7232 Cable ...................... 2-20 
8748 family socket adaptor .,.., $ 98 
8751 family socket adaptor .,... $174 


Call Us 

If you're thinking about development sys- 
tems, call us for some straight talk. If we 
don't have what you need, we'll help you 


find out who does. If you like, we'll even 
talk about Bach. 


VISA and Mastercard a All popular disc formats now 
available -- pusse aspeciy Prices do not include yt and 
handling -- eall for ахагі quotas OEM INQUIRIES NVI LED 


“Trademark of Digital Research 


AVOCET | 
SYSTEMS INC. 


DEPT. 583-B 
804 SOUTH STATE STREET 


DOVER, DELAWARE 19901 
302-734-0151 TLX 467210 
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STRUCTURE FOR FILE: JEWELRY.DBF 
NUMBER OF RECORDS; 00000 
DATE OF LAST UPDATE: 00/00/00 
PRIMARY USE DATABASE 

FL TYPE 


C 


WIDTH 


С 
С 
М 
М 
М 
М 
М 
N 
М 
М 
М 
М 
с 
C 


** TOTAL ** 


Explanatory note: 

STOCKNUMBER 

CATEGORY (RINGS, BROOCHES, ETC.) 
STYLE (LADIES, MENS, GOLD, ETC.) 
QUANTITY 

COST PER GRAM 

COST PER CARAT 

TOTAL GRAM WEIGHT 

TOTAL CARAT WEIGHT 

STONE WEIGHT EACH 

STONE WEIGHT TOTAL 

COST EACH 

TOTAL COST 

STORE 

VENDOH 

ENTRY DATE 


Table 1: Example of data-input format used for the jewelry-store inventory. FLD is the field number, NAME is field description, | 
ТҮРЕ describes whether the entry is alphabetical or numeric, WIDTH is the number of characters іп the field, and DEC is the 


number of decimal places used in the field. 


a comparison of the alphabetical values in the CATEG 
field. 

After the data file has been sorted or indexed at your 
typed-in request, the DBMS will rapidly run through the 
file or the index and select all the records in the rings 
category. Át your option the selected records are then 
either displayed, printed, or placed in a separate file for 
further processing. 

For the third function, processing, you tell the DBMS 
to perform specific operations on the selected records. 
Using the ring example, let's say you want to record a 20 
percent price increase for all rings. First, you ask the 
DBMS to divide the COSTEA (cost each) Field of every 
ring record by ,80 to reflect the 20 percent price increase. 
You then multiply the QTY (quantity) value by the 
COSTEA value and store the result in the TOTCST (total 
cost) Field, You can perform similar mathematical opera- 
tions on any fields in the record, 

The fourth function, output, may be a simple listing of 
the selected data or a more elaborate presentation, in- 
cluding statistical summaries, subtotals, and totals on a 
formatted page report. The more sophisticated DBMSs 
include report output generators that make it possible for 
you to print your data output as mailing lists, checks, 
purchase orders, invoices, or in any desired format. 

DBMS designers use two general methods for function 
selection. One method displays a list of general functions 
as soon as the DBMS starts to run on the computer. From 
this list, or menu, you select a submenu that expands 
your selected function into a detailed list of tasks. The 
second method presents you with a blank screen after the 
DBMS is loaded. You must initiate the DBMS directly, 
using its commands individually, or through a command 
file. A command file is simply a series of DBMS com- 
mands written in sequence, You use a single initiating 
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command to execute that entire sequence of commands. 
The sequence may include commands to accomplish spe- 
cific tasks or to display Help information and menu selec- 
tions. 

Ideally a DBMS should handle any application. In ac- 
tuality design trade-offs occur, making some DBMSs 
more effective than others for a given application. The 
jewelry-store inventory, for example, has only one 
relatively short data file, but it must be accessed and up- 
dated as quickly as possible. An important characteristic 
of a DBMS for a jewelry-store inventory would be speed. 
In another application (for example, when processing 
personnel records), the DBMS must readily access several 
different files (such as payroll, hiring, and job perfor- 
mance information), Information may be required about 
one person from many files, a number of people from one 
file, or a number of different people from a number of 
different files. The DBMS must provide data from all 
these files with reasonable speeds, but definitely not the 
rapid access required by the inventory application. Addi- 
tionally, the DBMS that processes personnel records 
must handle longer record lengths and a larger number of 
files than a DBMS that handles inventory data. Hierar- 
chical or network DBMSs are better for simultaneous, 
multiple-file access while relational DBMSs are most effi- 
cient when extracting data from one file at a time. 


Data Storage Requirements 

For each of the five DBMSs discussed here, you should 
have available two disk drives with (depending on your 
application) a minimum capacity of at least 300K bytes 
per drive. (Table 2 presents the system requirements for 
each of the DBMSs plus the maximum number of 
records, file síze, and record length that each DBMS will 
handle.) As I mentioned earlier, the example jewelry- 


The OX-10. 


No ad can do it justice. 


There’s an awful lot of computer hype these days. And we 
think it’s time for a little old-fashioned honesty. 

So we're poing to give you a few solid reasons why — even if 
you look at nothing else — you should go to your dealer and 
take a close look at the new Epson ОХ-10. 

Anybody can use it. 

What makes the ОХ-10 the most remarkably usable computer 
to date is a unique software system called VALDOCS, cou- 
pled with a new keyboard design called HASCI. VALDOCS 
reduces the time it takes to master the QX-10 from hours to 
minutes by displaying exactly what your options are, while 
the straightforward, detachable HASCI keyboard places all 
the most-used functions right in front of you, grouped logic- 
ally and labeled in plain English. 

You may never buy software again. 

VALDOCS may be all the software you'll ever need. Right out 
of the box it's a sophisticated word processor; an information 
indexer for easy access to files; an electronic тай system; а calcula- 


tor; anappointment book and notepad; and a high resolution busi- 
ness graph drawing system. 

A little price tag. 

Mere words are not enough. To fully appreciate the powers of 
this machine, you must experience it for yourself. So visit 
your dealer and see what it can do, And if that doesn't sell 
you, the comfortable price 
tag will. Jt sells for under 
$3000. And that's no hype. 


EPSON 


EPSON AMERICA, INC. 
COMPUTER PRODUCTS DIVISION 


Call (800) 421-5426 for the Epson dealer in your area. 


Circle 183 on Inquiry card. 
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Maximum Maximum 


Memory 
Program Operating Operating Requirements ^ Records Record 
DBMS Version System (B bit) System (18 bit) (In bytes) Per File Length (in bytes) 
Analyst and Өзегі 2.0 CP/M and MP/M not avallabie 48K 65,535 255 
Condor ill 2.08 CP/M and MP/M MS-DOS and CP/M 86 58K 32,767 1024 
aBASE 1! 2.3B CP/M and MP/M MS-DOS and CP/M 86 48K (16-bil 65,535 1000 
version: 128%) 
FMS-80 2.21D CPIM and MP/M nol avallable 56K 65,535 20K + 
Seleclor V 1.04 CP/M and MP/M MS-DOS and CP/M 86 56K 85,535 25,245 


Table 2; Statistical information about each database management system. Figures in the table list the maximum length and number 
of possible records, but the disk configuration of your system will determine the maximum number of files. 


store database file of 1007 records occupies from 135K 
bytes to 155K bytes of storage on a disk depending on the 
disk storage format. Each time you sort the file on a dif- 
ferent Field, an additional equal amaunt of storage is re- 
quired. Indexing a file is similar to sorting but requires 
much less disk storage space. In the jewelry-store exam- 
ple, a median disk storage requirement for an index file 
on the CATEG field is 35K bytes, This figure will vary 
depending on the number of characters in the indexed 
field. 

While not absolutely necessary, it is desirable to have 
the DBMS and required CP/M utilities on one drive and 
the data file on another, Compare my example file with 
your own intended application. Consider that if I keep all 
the jewelry file data on one drive, the example file will oc- 
cupy 135K bytes, and with one additional sort the files 
will occupy a total of 270K bytes on a typical 320K-byte 
system drive. 

Analyst and Qsort are written in CBASIC2, but a run- 
time interpreter is furnished and need not be purchased 
separately, FMS-80, dBASE II, and Condor are written in 
assembly language. Selector V is written in compiled 
CBASIC2. Assembly-language coding is the fastest and 
most efficient, followed by compiled CBASIC, with in- 
terpreted CBASIC the slowest, The compiled CBASIC 
program Selector V performs some functions more rapid- 
ly than assembly-language-coded programs. However, 
assembly-language-coded programs require less memory 
and disk storage space. 


Timing Comparison 

Table 3 shows how the five DBMSs fared in timing 
tests that were run on a Dynabyte 8/1 8/4 780 micro- 
computer running at 4 megahertz with 64K bytes of 
RAM (random-access read/write memory), two 8-inch 
drives, and a Televideo 925 terminal. Benchmark tests on 
this machine place it as average or a little better in com- 
parison to the processing times of most popular micro- 
computers. Significantly better times will be obtained if 
you have a hard-disk drive or use a RAM drive. (A RAM 
drive is a program and additional RAM that look to the 
computer like a very fast simulated disk drive and speed 
up processing greatly.) 

Now let's consider some of the factors influencing the 
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test results for each of the five DBMSs: 

Analyst and Qsort ($350 from Structured Systems 
Group, 5204 Claremont, Oakland, CA 94618; (415) 
547-1567): The longer times required for this DBMS to 
load individual menus are a result of its being written in 
interpreted CBASIC2. Once the menus are reached, pro- 
cessing times are very fast. This program does not have 
Не indexing. A sequenced file is obtained by sorting. The 
disadvantage is that a sorted file takes up as much disk 
storage space as the original file. Its file-sort time is the 
best of the five DBMSs. Times to locate a record after the 
sort is finished are comparable to indexed files, 

Condor Ш ($995 from Condor Computer Corp., РОВ 
8318, Ann Arbor, MI 48107; (313) 769-3988): Because 
this DBMS is written in assembly language, the time re- 
quired to bring up the program or to switch from one 
function to another is 2 or 3 seconds. There is no menu, 
but you can easily construct one using a command file 
and the supplied screen-display generator. Condor will 
sort a 128K-byte file in 3 minutes and 30 seconds. By 
chance, the jewelry file is 128K bytes. To sort a file over 
128K bytes in length, you must split the file into sections 
and then sort each section. The individual sections must 
then be recombined, This is a time-consuming and 
somewhat complex procedure and is a serious deficiency 
if you plan to generate large files. (The latest version of 
Condor is now able to sort files larger that 128K bytes.) 

dBASE II ($700 from Ashton-Tate, 10150 West Jeffer- 
son Blvd., Culver City, CA 90230; (213) 204-5570): Like 
Condor, this DBMS daes not have menus for the individ- 
ual processing tasks. The program will load and be ready 
for operation in 2 or 3 seconds. You must remember the 
commands to implement the program's functions. As an 
alternative, it is a simple matter to use the supplied screen 
display generator to construct a command file help 
menu. You can request the help menu to be displayed at 
the outset. Command file menus can also be generated to 
select groups of sequenced commands. 

The most significant deviation from the other four 
DBMS processing times is listed in comment 5 of table 3, 
It took 1 hour and 21 minutes to delete 50 records from 
the database and re-index the file on one field. This is not 
as serious as it might first appear because records are first 
marked for deletion but are not permanently erased until 


Maximum 
Fields Per Maximum 
Record 


Digits of Screen 
Fiaid Length Accuracy Editing 


50 255 14 line oriented 
127 127 10 Tully addressable cursor 
32 254 10 fully addressable qursor 
255 255 10 fully addressable cursor 
99 255 14 fully addressable cursar 


a pack operation is accomplished. Marking the record for 
deletion takes little time. It is simply a matter of finding 
the record in the file and then marking it. Records can 
generally be located within a few seconds. After the 
record is marked it will be ignored by the program for 
most processing or selection tasks. To complete the рго- 
cess and regain the disk storage space used by the deleted 
records you must then execute a pack command. Next the 
file must be rewritten to the disk to condense the CP/M 
disk file. The records can be marked for deletion during 
normal operations and then at night or during a slack 
period the pack operation and file rewrite can be per- 
formed. 

FMS-80 ($990 from Systems Plus, 3975 East Bayshore, 
Palo Alta, CA 94003; (415) 969-7047): This DBMS has 
menus for each function. It is written in machine lan- 
guage and the times to bring up the various menus are 
short, It took 15 minutes to merge and re-index the file 
after entering 50 new records. This is longer than the time 
taken by the other DBMS programs to perform this func- 
tion. In addition, each time you first ask FMS-BO to find a 
record by searching the index file, it responds, "please be 
patient, re-establishing index file." This took another 25 
seconds with the jewelry file. Subsequent searches take 
only 2 or 3 seconds to find a record. A very good feature 
not reflected in the timing charts is the capability to 
modify (but not delete) records directly from the index 
file. This can be accomplished in seconds, This may ex- 
plain why the file must be reestablished each time it is 
used, 

Selector V ($495 from Micro-Ap Inc., 7033 Village 
Parkway, Suite 206, Dublin, CA 94568; (415) 828-6697): 
The times for Selector V, a compiled CBASIC2 program, 
to bring up its menus are much shorter than those re- 
quired for Analyst and Qsort, an interpreted CBASICZ 
program, and are comparable to those of ЕМ5-80, а 
machine-language program. The times to go to the dif- 
ferent functions of Selector V are very good indeed. 


Distinguishing Features 

Of course, there's more to a database management sys- 
tem than storage requirements and execution times, Now 
I'll discuss the individual systems in terms of those fea- 
tures that set each DBMS apart from the rest. 


Analyst and Qsort: Program functions are selected 
from menus. Times to load program modules to accom- 
plish different functions are slower than for the other 
DBMSs. This may not be a handicap if a number of 
records are processed at a time. After a function menu 
has been displayed and the program module loaded, pro- 
cessing execution times are excellent. File indexing is not 
available. The same results are obtained by sorting the 
file. Logical selection times for individual records or 
groups of records are as short as for indexed files. Qsort 
can be used as a stand-alone program to sort data gen- 
erated by other programs. Report outputs are limited to 
six lines for each record unless the program structure is 
modified. This permits mailing-label generation but 
limits the output formats available to forms less than six 
lines in length, Analyst always puts in a form-feed prior 
to starting a report. 

Command-file generation procedures are not avail- 
able. Report output procedures are complex to establish, 
but the descriptive documentation is excellent. To use 
any of the CP/M operating-system commands, you must 
exit the Analyst program. This is the lowest-priced of the 
DBMSs reviewed and should be considered if it can ac- 
complish your application. 

Condor III: This DBMS has an excellent screen and 
report generator. Although Condor, dBASE П, and 
FMS-80 all include a programming language for 
generating command files, the Condor programming 
language is the easiest of the three to learn. Indexing can 
be automatically accomplished on one field after new 
records are entered. Condor is especially well suited for 
accounting applications because a number of commands 
are tailored specifically for that use. Every time that you 
bring up Condor, you must enter a six-digit serial 
number, otherwise the program will not perform proper- 
ly. I don't like this feature because it takes time and is 
nonproductive. A major drawback of this DBMS is the 
limitation of not being able to sort files over 128K bytes 
in length without dividing and then recombining them. 
This is particularly annoying because it is necessary to 
sort a file to permanently remove deleted records, An 
outstanding interface is maintained with CP/M, and any 
required operating-system commands, including calling 
up disk directories, are available without leaving the 
DBMS. Command files can be generated that enable the 
program to perfarm sequenced commands or display a 
user-designed menu with only one command entry. In the 
processing area, Condor DBMS has no mathematical 
precedence established and does mathematical operations 
in the same order they are entered. Fractional results will 
always be rounded off to two decima! places. The Con- 
dor documentation is good, but it would be helpful if ex- 
amples of more applications were included. 

dBASE II: One of dBASE 1I's strongest points is its 
ability to access a data file rapidly and to Find and display 
or print out single or groups of logically selected records 
with a minimum of operator direction. Simple applica- 
tion programs can be easily generated by the newcomer 
to computing. For more complex applications, the 
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Analyst 


and Osort Condor 11 dBASE?) FMS-80 Selector V 


Program Operation or Function 


Time from when initiating command is typed in until database main 35 sec. 3 sec. 3 sec. 28 sec. 18 sec. 
menu is displayed or until the dalabase is ready to accept com- 
mands if there Is no menu. 

Time to go from main menu, or time until database program |в 
ready to accep! commands 10 examine, edit, or enter dala, 

. Length of time to return to the main menu from data examine, в01, 
or enter-dala function. 

. Time required to accept, marge, and sort or (where applicable) 
re-index on one field 50 records into the 1007-record lest Inventory 
file. Does not include time required іс type in the record data. 

. Time required іо delete 50 records from the 1007-record test Піе, 
This includes cleaning up and compacting Ihe file after Ihe records 
have been marked for deletion bul does not inctude the time re 
Guired to mark or select ihe records for deletion. 

Time required іо sort the 1007-record inventory example file on one 


field. All the records are aligned in alphabetical order based on lhe 


30 вес. З вес. 3 БЕС, 5 sac. 5 sec. 


15 sec. 3 sec. 3 sec. 5 sec. 5 sec. 


3 пп. & — i5 min. 1 min. 


25 вес. 


3 min. & 
45 вес. 


2 min. & 
50 SEC. 


4 mn & 
20 вес. 


1 hourk 11min. & 
21 min. 40 sec. 


7 min. & 
30 5ec. 


2D min. 


14 min, & 12 тіп 3 min. 


30 sec. 


3 min. & 
30 sec. 


2 тіл, & 
46 580. 


infarmation contained in one field. 
Time required to index the 1007-record file on one field. 


‚ Time to find a single record by key search wilh the record located 
at the other end of the 1007-record lile from where Ihe search is 


started. 


. Time required to extrac! 50 selected records spaced squidigtantly 


throughout the 1007-record fila. 


. Time required to go from the main manu ar trom when the DBMS |5 
ready to accept a command to the start of printing a selected 


report. 


Time required to return to ihe main manu aller the report is printed. 


nol 3 min, & 3 min. 4 min. 4 min. 


applicahle 30 sac. 
3 sec. 3 sec. 3 sec 


3 Sec. 3 Sec, 


2 тіп å 
30 sec. 
18 Бас. 


6 min. & 4 min. 
30 sec. 


25 set. 


20 sac. 3 тіл. 


3 вес. З вес. Б sec. 


15 sec. 3 бес. 3 sec. 6 sac. B sec. 


Table 3: Comparison of times required for the Dynabyte 8/1 8/4 microcomputer to perform the tasks listed in the left column. 
Don't place too much emphasis on speed. It is only one of the criteria involved in choosing a database management system for 
your needs. 


dBASE II programming language is flexible enough to ac- 
complish almost any application. This may sometimes 
cause problems for the new user. Because so many op- 
tions are available, learning the program commands can 
be difficult, For most applications this is preferable to 
sacrificing capability in favor of a less complicated pro- 
gram, Command files can be generated using the pro- 
gramming language. The current version of dBASE II in- 
cludes a screen-display and report generator subprogram 
called ZIP. ZIP works well but has the annoying attribute 
of sounding the terminal alarm whenever a command is 
entered to tell the program to do something. 

With the exception of the length of time required to 
pack the data file after deletion of records, this DBMS 
accomplishes all applications very well. Like Condor, it 
interfaces well with CP/M. Command Files can be gen- 
erated as well as custom menus. 

All DBMSs should be able to use files generated by 
other programs; dBASE 11 transfer procedures for Files 
with different formats are easier to use and more effective 
than any of the other DBMS programs. This transfer pro- 
cedure is used so that data to be processed by dBASE II 
can be transferred to or from other programs running 
under CP/M such as Wordstar or CBASIC2, Its data- 
handling capabilities make dBASE II the most nearly 
satisfactory of the five DBMS programs for a real-time 
application. 
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The documentation is reasonably well done. If you are 
a new user I recommend you obtain Robert A. Byers's 
Everyman's Data Base Primer Including dBASEII 
(available for $16.95 from Ashton-Tate, 10150 West Jef- 
ferson Blvd., Culver City, CA 90230). It lists several pro- 
grams, including a mailing-label program. Simple step-by- 
step instructions on how to design and use the programs 
are included, 

FMS-80: Like Condor and dBASEII, this DBMS is writ- 
ten in assembly code, but unlike the others, it has menu 
selections for the different functions. Command files can 
also be generated. The CP/M interface to run CP/M 
commands is limited when compared with Condor or 
dBASE II. A formatted report capability is available but 
it is complex to set up. Initial setup of the applications 
programs developed with FMS-80 should be done by 
someone with a programming background. Adding new 
records to a file is time consuming in comparison with the 
other DBMSs, The documentation should be expanded to 
better explain a number of program functions, including 
report generation, 

Selector V: This DBMS and Analyst each come close to 
the classic definition of a network or hierarchical DBMS, 
as opposed to the other three, which may be loosely de- 
fined as relational. Data can be extracted from multiple 
files more easily with a hierarchal than with a relational 
DBMS. Accessing multiple files with a relational data- 


INTRODUCING 1-23. 
IT'LL HAVE YOUR IBM/PC 
JUMPING THROUGH HOOPS. 


Meet 1-2-3 — the remarkable new 
software package that puts more raw 
мег at your finger tips than anyan 
vet created for the ІВМ PC. 1-2-3 actually 
combines information management, 
spreadsheet, and graphing in one pro- 
aram that can orm all three functions 
interchangeably and instantly at the 
ouch of a key. Thats power 


"d 


4] functions and 66 commands. And if 
you include data base and graphing com- 
mands, it actually has 110! 

[n addition, 1-2-3 is up to 50 times as 
fast as established spreadsheets. With all 
the features you ve ever seen on spread- 
sheets. 1-2-3 also gives you the capability 
to develop customized applications (with 
26 macro keys) and lets vou perform 


To explain: since gae repetitive tasks automat- 
1-2-35 information им гатан жәе; ps icully with one key- 
management, —\ ( керемет “7-72 stoke. If 1-2-3 were 
aes and (ее ose —E [crapns ) just 1 Es eadsheet, it 
2raphing func- иши would be a very pow- 
ions reside in Ч“ 2 — pw erful tool. But its much, 
memory simul- w— — much more. 
aneously, you can 


20 from retrieval to spread- +> 
sheet calculation to graphing 229) 
instantly, just by pressing a — 
few keys. So now you can 

experiment and recalculate 

and look at data in an endless 

variety of ways. As fast as your 

mind can think up new possi- 


bilities. There's no lag between . smi iar eri 


ығтттзн estieiyn estt ell бои 


you and the computer. And 
hats a new kind of power — power that's 
greater than the sum of its programs. 

The spreadsheet function. 

f 1-2-3 were just a spreadsheet, 
vou'd want it because it has the largest 
workspace on the market (2048 rows by 
256 columns). To give you a quick idea of 
1-2-3 spreadsheet capabilities: VisiCalc's 
spreadsheet for the IBM PC offers 15 
arithmetic, logical and relational opera- 
tors, 28 functions and 32 spreadsheet- 
related commands. 1-2-3 has 15 operators, 


Circle 266 on Inquiry card. 


б" \ The information manage- 


ment function. 
Add to 1-2-3's spread- 


sheet д selective information 


1 С > management function, апа - 
le the power curve rises at an 


awesome rate. Particularly 

\| since 1-2-35 information 
J) management capability 
reads files from other 
programs such as Word- 
Star, VisiCalc and dBase II. So you can 
accumulate information on a limitless 
variety of topics and extract all or pieces 
of it for instant spreadsheet analysis. 
Unheard of before. Specific 1-2-3 infor- 
mation management features include 
sorting with primary and secondary 
kevs. Retrieval using up to 32 criteria. 
1-2-3 performs statistical functions such 
as mean, count, standard deviation and 
variance, It can produce histograms on 
part or all of che data base. 1-2-3 also 


allows for the maintenance of multiple 
data bases and multiple criteria. 
The graphing function. 

1-2-3 enables you to create graphs 
of up to six variables using information 
already on the spreadsheet And have it 
on screen in less than two seconds! Once 
you've made a graph, three keystrokes 
will display it in a different form. If data 
on the spreadsheet changes, you cun dis- 
p a revised graph with one keystroke. 

his instant relationship of one format to 
another opens up a whole new applica- 
tion area. For the first time graphics can 
be used as a “what if” thinking tool! 

For a full demonstration of 1-2-3's 
remarkable power, visit your nearby 1-2-3 
dealer For his name and address, call 
1-800-343-5414 (in Mass. call 617-492-7171). 

Lotus Development Corporatian, 

55 Wheeler Street, Cambridge, MA 02138. 


1H2.3 ана лия are trademarks of Lenis 
Denelopment Corporation: All тих гезетгені 
Wierd Secor is ot repistered тёрт of Micrabro finc 
VisiCalc i а registered tradens: of Visicor 
Haase {1 ds aa registered rademark of Adian- Tute 


227 


BYTE May 1983 


base can be done easily only by using command files, 
Even so, most of the newer DBMSs are relational due to 
the added complexity of the hierarchical or network type. 

As indicated on the timing charts, Selector V, written 
in CBASIC2 and then compiled, compares favorably 
with the machine-language DBMS in running time. 
Report generation using Selector V is complex, even 
though the documentation is, for the most part, well 
written. lt is time consuming to find a record not in se- 
quence ina file. You must generate a select definition that 
defines the characteristics of the wanted record and run а 
search subprogram. 

There is no interface with CP/M commands, and it is 
necessary to leave Selector V and return to CP/M to list 
the directory. When using a mailing list generated by 
Selector V, there is na way to start at any position on the 
mailing list other than at the beginning, or to pick out 
and print individual names and addresses other than gen- 
erating a separate individual report. Command files can- 
not be generated. 


Summary 

After doing the tests on these DBMSs, which one do | 
prefer? This is a tough question to answer because each 
individual DBMS has some very good features not found 
in the others. 

Analyst and Qsort are inexpensive, work well, and 
have excellent documentation, but they are slow in bring- 
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ing up program menus and have limited report-output ca- 
pability. Qsort can be used as a stand-alone program to 
sort any type of file, 

The dBASE 1I system can select, edit, manipulate, and 
display or print any record or groups of records in a file 
easily and quickly. Simple application programs are very 
easy to accomplish even for an inexperienced computer 
user. The dBASE П programming language is somewhat 
complex and not too easy to learn, but it is very compre- 
hensive and will accomplish almost any programming 
task. 

Condor has excellent capabilities for accounting or per- 
sonnel processing functions, an outstanding screen and 
report generator capability, and is easy to learn. How- 
ever, it cannot carry mathematical operations to beyond 
two decimal places or sort Files longer than 128K bytes 
without extra programming effort. 

FMS-80 works well, but is quite complex to use even 
for an experienced programmer. 

Selector V runs as fast or faster than the assembly-lan- 
guage-coded DBMSs and has definite strengths in multi- 
ple file accesses, but the current version cannot easily 
select and display or print groups of records. Formatted 
report outputs are complex to generate. 

Representatives of Micro-Ap, the producer of Selector 
V, say that a new version will soon be released that will 
speed up and simplify selection and display of individual 
or groups of database records. 

[f cost were not a limiting factor | would prefer Condor 
for accounting applications and dBASE II for other pro- 
grams. For overall effectiveness, my selection is dBASE 
П. I would accompany it with Quick Code, a screen- 
display, report, and automatic-code generator (available 
for $295 from Fox and Geller, РОВ 1053, Teaneck, М] 
07666). Designed specifically to supplement dBASE II, 
Quick Code greatly simplifies the use of the program- 
ming language and furnishes an effective screen and 
report generator. 

I have spent many hours working with these DBMS 
programs. À lot of effort has gone into their develop- 
ment, and it shows. The combined documentation for the 
five DBMSs totals well over 1000 pages. І have pointed 
out some weak points in all of these systems, but if you 
compare the expense of buying a DBMS with the effort 
and study required to write your awn application pro- 
gram in assembly language or a high-level language 
(BASIC, Pascal, ete.), you'll find that any of these 
DBMSs can provide good value for the price. № 


For mare information on the database management systems (or 
their predecessors) discussed in this articlé, see the following reviews 
by lack Г. Abbott: “Analyst and Qsort by Structured Systems 
Group" (January 1983 BYTE, page 346}. "Condor Series 20 DEMS" 
(December 1982 BYTE. page 304), 


“Database Management with 
Ashior-Tate's dBASE II" (July 1982 BYTE, page 412), "Selector ТУ 
Бу Micro-Ap) An Informatior- Management Program’ (April 1982 
BYTE, page 371), and “Systems Plus: FMS-80" (October 1982 BYTE, 
page 445), 
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Crazy? No, not really. You see in order to meet the 
demand for the Micro Decision™ we increased our 
production. When we did that, our costs dropped. 
passing our Savings on to you, because that's our 
philosophy. 

More for less. 


So now it only takes $1590 to buy a Micro Decision with 
64K of memory, a 200K double density floppy drive and 
а full-size Morrow smart terminal with detachable key- 
board. Not bad. But theres more. 

The Micro Decision also includes a package of business 
and professional software worth well over $2000. The 
WordStar® word processor. A 36,000 word spellin 
checker. The LogiCalc™ electronic spreadsheet. And bo 
Microsoft BASIC-80® and NorthStar-compatible BAZIC * 
Plus, the CP/M* 2.2 Operating System that gives you 
access to thousands of other software programs. And, 
we take the mystery out of CP/M with plain English 
commands and single-key operation. 

If you have your own terminal, you can buy the complete 


At $1790, this computer was selling like 
hotcakes. So we dropped the price. 


computer and software package for $995. That's the 
Micro Decision MD1™ The 2™ includes another 
double-density disk drive, plus Personal PEARL™ the 
relational data base manager. Price? Only $1395. 

More memory? No problem. The Micro Decision МОМ 
gives you two double-sided, double-density disk drives 
with 768K of poraga and Personal PEARL for only 
$2290. Without the terminal, $1695. 

Come in for a complete demonstration at your nearest 
Morrow Designs dealer. If you don't know who that is, 
call us toll-free at (800) 521-3493. In California, call 
(415) 430-1970. At $1790, the Micro Decision sold like 
hotcakes. At $1590, we've just sweetened the deal. 


More computer, for less. 


MORROW DESIGNS 


MORROW DESIGNS 
600 McCormick Street О San Leandro, СА 84577 
(800) 521-3493 С (415) 430-1970 In California 
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Мега Decision, MDI, MD2, and МІЗ are 
tradernarks ot Morrow Designs 

Word Star 15 а registered trademark of MscroPro. inc. 
LogiCalc e a trademark of Soltware Products 
internalna 

BASIC-BO rs à registered trademark of Microsolt 
Corporabon 

BAZIC в a registered trademark of Micro Mikes, Int. 
Personal PEARL rs a trademark of Retational Systema, Inc, 
CP/M 15 a registered trademark of Digital Research. Inc 


Stalking the East-Asian 


Microcomputer 


Phil Lemmons 
West Coast Editor 
McGraw-Hill Publications 
425 Battery St. 
San Francisco, CA 94111 


Although the products 
of Asia’s modern technol- 
ogies do not yet rival its 
ancient treasures, they 
soon will. The five-nation 
Far East Electronics Tour 
in October and November 
1982 delivered this message 
to one group of Americans 
through a series of six elec- 
tronics trade shows: the 
Japan Data Show and the 
Japan Electronics Show 
(both covered in the first 
part of this article, “New 
Japanese Microcomputers,” / 
April BYTE 1983, page 
110), the Korea Electronics 
Show, the Taiwan Elec- 
tronics Show, the Hong 
Kong Consumer Elec- 
tronics Show, and China 
Comm 1982, in Beijing. Firms in all these countries except 
China manufacture microcomputers of local design. 

The first stop | on the tour was Japan, where the trade 
shows exhibited the most significant new microcom- 
puters and where a remarkable Tokyo neighborhood 
showcases the vigor of the domestic Japanese microcom- 
puter market. The rest of the tour revealed interesting de- 
velopments | in the other countries as well. (For those 
who are thinking of j joining the 1983 Far East Electronics 
Tour, the organizer is Commerce Tours International, 
870 Market St., San Francisco, CA 94102, telephone 
(415) 433-3072.) 
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Photo 1: Yamagiwa Tecnica, а six-floor store in Akihabara, 
Tokyo, sells only microcomputers and associated products. 


Akihabara, Tokyo, 
Japan 

If the object is elec- 
| tronics, then every tour of 
Asia should begin and end 
| in Akihabara, This re- 

markable neighborhood in 
Tokyo is as interesting as 
the Japanese electronics 
shows, Akihabara (pro- 
nounced with the accent 
on the third syllable) 
covers an area of several 
square blocks. More than 
400 electronic shops of 
varying size are packed 
| | into buildings about five to 
| eight stories high. Escala- 
tors take you from the 
middle of one shop and 
drop you into the middle 
of another. There are 
probably more shops selling microcomputers and related 
products in Akihabara than in any other neighborhood in 
the world, except perhaps in Osaka, the great industrial 
city that boasts a neighborhood called Nipponbashi said to 
rival Akihabara. 

Many scenes in Akihabara s vt. the Western eye as im- 
probable: a man riding a bicycle with an NEC PC-9801 
16-bit computer strapped on the back fender; a shop with 
bins full of a remarkable hybrid device, a combination 
electronic calculator and mechanical abacus; integrated- 
circuit shops packed with customers of all ages and pocket- 
books standing side by side poring over the latest chips; a 
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Photo 4: The Samsung SPC-1000 Z80A-based 
home computer from Korea. 


Photo 3: Typical Akihabara store display. 


ь ж. UHR GA „= і Photo 5: The thronged exhibit booth of the 
Multitech Industrial Corporation at the 
Taiwan Electronics Show. 
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storefront full of oscilloscopes and 
logic analyzers arranged to grab the 
eyes of potential customers. 

Some of Akihabara's larger stores 
sell all kinds of Japanese-made elec- 
tronics—audio, video, music, home 
appliances. Each devotes an entire de- 
partment to microcomputers; often à 
whole floor is packed with machines 
from most of the major Japanese 
manufacturers. 

Some large stores—notably Yama- 
giwa Tecnica, shown in photo 1—sell 
microcomputers only. Yamagiwa Tec- 
nica has six floors: one devoted to 
software, another to home computers, 
another to more powerful computers 
(mostly 16-bit), word processors, and 
so on. The one-floor NEC Bit-Inn has 
nothing but NEC machines ranging 
from the PC-2001 hand-held computer 
to the №5200 (known in the U.S, as the 
Advanced Personal Computer) and 
the PC-9801, both 16-bit computers. 
Expansion boards and accessories for 
these computers are in stock. Another 
store, shown in photo 2, offers no frilis 
but good prices on boxed computer 
products, mostly from NEC. Cus- 
tomers walk where they can, mostly 
behind the rows of boxes. Typically, 
the interiors of the retail computer 
stores are packed with equipment on 
display. Photo 3 shows a section of a 
typical store interior. 

Many small stores in Akihabara 
specialize in various kinds of com- 
ponents. One storefront devoted to 
semiconductors was selling 64K-bit 
dynamic RAM chips at B for 9000 yen, 
or about $4.25 per chip, (The lowest 
price I've seen in this country is $5.50 
per chip, from a mail-order firm.) Cus- 
tomers had the choice of NEC, Mit- 
subishi, or Toshiba RAMs, The man 
behind the counter complained that 
64K-bit RAMs were in short supply, 
which led me to believe that the prices 
were probably no lower than usual. 
Another small shop sold disk drives, 
power supplies, single-board com- 
puters, circuit cabinets, and the like. 

Many of us foreign shoppers were 
concerned about the reliability of these 
low-priced goods. Were we being of- 
fered factory rejects? À Japanese busi- 
nessman allayed our fears, saying 
there was no need to worry about get- 
ting defective goods in Akihabara. If a 
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Japanese electronics manufacturer dis- 
covered that defective goods bearing 
its name were being sold by any shop, 
the company would never again deal 
with that shop. In effect, the manufac- 
turers police the retail trade. 

The neighborhood was so much like 
a bazaar that | found the impulse to 
hagele irresistible. But I was worried: 
Would haggling be possible when 1 
spoke no Japanese and the shopkeeper 
spoke almost no English? Would the 
concept of bargaining be clear? Would 
the shopkeeper find bargaining offen- 
sive? Could he recognize the English 
words for numbers? At last I ventured 
to ask, "Discount?" 

The shopkeeper replied, "Target 
price?" and handed me a pad and pen- 
cil. The list price was 120,000 yen, 
then worth about $450. 1 wrote, 


A NEC memory board 
costs $700 in the 
United States but sells 
for $362 In Akihabara. 


"90,000." The shopkeeper laughed 
pleasantly and wrote, "100,000." We 
soon reached agreement on a price of 
96,000 yen. A NEC memory board for 
the Advanced Personal Computer 
with a list price in the United States of 
$700 then changed hands in Akiha- 
bara for only $362. 

The flourishing electronics industry 
that makes Akihabara possible has in 
part resulted from efforts of the 
Ministry of International Trade and 
Industry (MITI). Because МІТІ5 In- 
dustrial Electronics Division funds ге- 
search, some Americans have charged 
that Japan's electronics manufacturers 
enjoy an unfair advantage in compet- 
ing with American manufacturers. 
Toshio Takai, who worked in MIT] 
for 25 years before becoming executive 
vice-president of the Electronic In- 
dustries Ássociation of Japan, denies 
the charge. He says, "MITI funds only 
basic research, and МІТІ 5 research 
money cannot be used for develop- 
ment of commercial products." Takai 
also points out that there is nothing to 
stop the government of the United 
States from funding research in elec- 
tronics as MITI does in Japan. 


Seoul, Korea 

Our introduction to the Korea Elec- 
tronics Show was unlike what we en- 
countered elsewhere on our journey. 
As my group arrived at the trade 
center, we saw dozens of black sedans 
that formed a semicircular barricade in 
front of the exhibition hall. Perhaps a 
hundred men in dark business suits, 
some holding handguns, arrayed 
themselves behind the barricade. All 
the Koreans who approached the ex- 
hibition hall were stopped by these 
guards, but Westerners could pass 
through. In addition to the guards, the 
only Koreans inside the barricade were 
old women stooping over crude short- 
handled brooms, sweeping every 
speck of dust from a wide path leading 
to the entrance of the hall. As we 
watched, several more black sedans 
arrived and passed through the bar- 
ricade to park in the protected semi- 
circle. More guards emerged from the 
newly arrived cars. All rhe guards now 
appeared poised for action, their eyes 
watchful. One guard opened the rear 
door of a car and out stepped a lone 
man in a dark business suit. All eyes 
followed that lone man as he walked 
down the clean-swept path and disap- 
peared into the hall. "The President,” 
someone said. 

Inside, exhibits of consumer elec- 
tronics and components and a few 
Korean microcomputers vied for our 
attention. Photo 4 shows the Samsung 
SPC-1000 home computer, а 280А- 
based machine with a 32K-byte ROM 
containing Samsung-HuBASIC, 70K 
bytes of RAM, a music and sound 
generator, and an audio cassette built 
in for mass storage. Samsung also 
makes the Samsung Personal Com- 
puter, the SPC-2000. It is a 64K-byte 
CP/M-based system with dual 
53A-inch floppy disks, a detached key- 
board with programmmable keys, and 
a video monitor that tilts and swivels. 
Gold Star, Taihan, DMS, Trigem 
Computer, and a few other companies 
also displayed mícrocomputers. 

The Trigem 20 is a 64K-byte Apple 
look-alike with a 12K-byte BASIC in 
ROM (read-only memory). The Tri- 
gem 20 has sound and color-graphics 
capabilities, game input/output, and 
eight empty expansion slots as stan- 
dard equipment, Company spokes- 


LOW PRICES AND HIGH PROFITS. THE ACCOUNTING PARTNER. ѕ an easy-to-use. 
professional software package designed for companies with sales up to $5 million. All for less than 
3400 00 And It was created by people who design the most sophisticated systems around 


Why not help your customer perform efficiently and save № 
money, while helping yourself to a decent profit? Our в STAR SOFTWARE SYSTEMS 
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The Japanese Microcomputer 
Marketplace 


Kurt Veggeberg 
5702 Ave, C 
Austin, TX 78752 


Over the past four years Japanese 
microcomputer manufacturers have 
seen their share of Japan's domestic 
market increase from 10 to 75 percent. 
Clearly, advances in technology and 
marketing techniques make this the 
market to watch throughout the 
| decade. 

Almost every Japanese electronics 
company, large and small, is in the 
personal computer business. Fierce 
competition is seen in all price ranges 
as each firm attempts to carve ils own 
market niche. A great boon to con- 
sumers, the lively market is producing 
microcomputers that come fully equip- 
ped with features hardly imaginable 
just a few years ago when Apple and 
Radio Shack dominated the Japanese 
market. By following the competition's 
footsteps, the Japanese are able to offer 
compatibility with existing hardware 
and software plus improvements in 
reliability, service, features, and price. 
As an added advantage, many com- 
panies supply themselves with semi- 
conductor chips and have their own 
well-established distribution networks. 

Today's typical Japanese microcom- 
puter usually has a Z80 microprocessor 
апа offers a variety of standard fea- 
lures such as separate numeric key- 
boards, programmable function keys, 
selectable 40- or 80-character displays 


About the Author 
Kurt Veggeberg worked for four years 
| as the director of the Information Center at 
| Nagoya University of Commerce т 
| Nagoya. japan, He is presently working on 
an MBA at the University of Texas, 
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men say that the Trigem 20 differs 
from the Apple П in the video color 
signals, ROM software, and power 
supply. According to Trigem, the 
government of Korea is distributing 
5000 microcomputers to the country's 
high schools, 1000 of which will be 
Trigem 20s. The export price of the 
Trigem 20 is $350 in quantities of 
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and japanese or graphics character 
sets, Each company tries to include a 
feature in its machine that sets it apart 
from the competilion, For example, 
some of the newer VLSI chips like the 
64K-bit RAMs are appearing in many 
computers. Additional features seen 
recently include bubble memory, plug- 
in ROM packs, built-in terminal func- 
tions, and Japanese character sets with 
3000-7000 characters. The 16-bit 
microprocessors are generating a lot of 
exciternent as well. The 8088 appears 
to be winning the 16-bit popularity 
contest. One of the earlier 8-bit sys- 
tems already offers an 8088 plug-in 
card. 

Traditional excellence in mini- 
aturization is evident in the current 
crop of Japanese pocket and partable 
computers. Even though the Japanese 
have little outside competition, the 
domestic market is characterized by 
fierce scrambling. 

А move toward office automation is 
keeping the domestic microcomputer 
market booming. Despite the initial 
high cost of dedicated word-processing 
systems (around $12,000). they quick- 
ly became essential office equipment. 
These word processors use one of 
several methods to enter and manip- 
ulate the Japanese language, which 
consists of two syllabaries, or kana, 
and thousands of individual charac- 
ters. One entry method uses a board 
with several thousand characters 
printed on it, A stylus helps the user 
select the characters to enter. A more 
popular method uses a keyboard with 
the syllabaries, Using about 50 char- 
acters only, this method is easily im- 


3000, with a 9-inch green-phosphor 
video monitor selling for $68 in the 
same quantities, 

The Korean electronics industry de- 
veloped rapidly, and by 1981 con- 
sisted of almost 800 companies em- 
ploying 270,000 people. Two-thirds of 
the $3,8 billion annual production is 
components, with another one-fifth 


board. The user simply types the sym- 
bols for the sound of a character and 
then presses a button. The machine 
decodes the input and produces а char- 
acter. Most systems can even deter- 
mine the character you want from the 
context in which it's being used. This 
capability is essential with a language 
in which many characters have the 
same sound. These word-processing 
systems are usually sold complete with 
dot-matrix printers (24 by 24 dots) that 
produce good-quality printouts. Hard- 
ware and software advances have 
brought the prices for these systerns 
down to around $3000 and the low 
cost is a factor in the growing strength 
of the domestic market. 


The Software Scene 

While Japanese hardware distin- 
guishes itself with special advanced 
features, several problems plague the 
software development effort. 

With the two syllabaries and 
thousands of characters, the Japanese 
language is much more difficult than 
English to manipulate electronically. 
Few of the current microcomputers can 
easily be used for word processing, 
although some progress is evident. 
Another factor in the software indus- 
туз slow growth іс that use of disk 
drives is not as widespread as it is in 
the U.S. This places a severe limitation 
on the type of software that can be 
marketed to a wide audience. Addi- 
tionally, the use of computers in busi- 
ness applications lags far behind that in 
the United States. Electronic spread- 
sheets such as Visicalc are having an ef- 
fect on the use of microcamputers tn 
lapan, but this is a recent develop- 
ment. 

Availability of software is another 
important issue. The number of 
domestic private software houses re- 
mains small and premium prices are 
charged for imported software—usual- 
ly п 100 percent markup over the U.S. 
list price. However, the situation could 


devoted to consumer electronics. The 
Korea Institute of Electronics Technol- 
ogy and the Korea Electro-technology 
and Telecommunications Research In- 
stitute have concentrated on digesting 
and improving imported technologies. 
The Electronic Industries Association 
of Korea expects these research in- 
stitutes to generate advanced technol- 
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plemented on а qwerty-style key- 


microcomputer manufacturers are con- 
céntrating their efforts on standard 
operating systems. This should éncour- 
age the development of software in 
japan and also encourage the importa- 
lion of American software with a cor- 
responding increase in the exportation 
of japanese hardware. 

Both production and distribution of 
software are rapidly becoming part of 
the book publishing domain. Simple 
cassette programs appear alongside 
magazines and other printed materials 
in bookstores across Japan. Most of 
the stores provide microcomputers so 
potential software buyers can try pro- 
grams before purchasing, As you 
neigh? expect, this attracts a lot of al- 
tention and so far | have been unable 
to push past the children to try any 
programs myself. 


Intense Interest 

The Japanese express a great deal of | 
interest in microcomputers and appear 
to be welcoming them into their шев. 
A current television series on micra- 
computer programming is aimed at 
beginners and more conventional in- 
struction is offered in a variety of 
places from computer stores to private 
schools, These courses target every 
possible group af future computer 
users. japanese computer magazines 
reflect the growing demand for com- 
puler information with their multiply- 
ing numbers and rapid increases т 
size. 

Although the Japanese have nc! yet 
made а strong showing т American 
markets, they're fully aware of the 
potential for profit in the U.S, Japanese 
domestic products are well designed 
and competitively priced and their suc- 
cess with low-cost printers and video 
displays indicates their ability to play a 
strong role in the American personal | 
computer market. While this competi- 
tion may bring difficulties far manu- 
facturers, the benefits for end users | 
should be plentiful.m | 
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| 
ogies for integrated circuits, com- 
puters, and telecommunications. One 
goal mentioned at the electronics show 
is to produce 64K-bit dynamic RAM 
chips in 1984 using home-grown tech- 
nology. 


Taipei, Taiwan 
The Taiwan Electronics Show, held 


change soon because most Japanese | 2 the China External Trade Develop- 


| ment Council Exhibition Complex in 


Taipei, had 511 exhibitors. While most 
products displayed were consumer 
electronics or components, | saw a lot 
of computer products too. 

The most common microcomputers 
made in Taiwan are blatant copies of 
the Apple Il. Also shown were an ap- 
parent copy of the Radio Shack 
TRS-80 Color Computer and two 
copies of the Osborne 1, An Osborne 
1 copy called the Datatree Portable 
Business Computer had а 9-inch 
screen, two double-density floppy- 
disk drives, and all the software usual- 
ly bundled with the Osborne 1; this 
machine cost $800. The second 
Osborne-like portable, made by GRE 
Rong Electronics, includes a 6502 pro- 
cessor, as well as a Z80, and claims 
compatibility with both the Apple II 
and the Osborne 1. 

I didn't get to see, as promised, a 
third Osborne look-alike. [ts designer 
refused to bring his prototype to the 
Taiwan Electronics Show and insisted 
on a private meeting with me miles 
away at the office of one of his friends. 
When the designer arrived, more than 
an hour late, his appearance presented 
quite a contrast to the usual conser- 
vatively dressed Taiwan businessman. 
Half-inch-long white stitches left me 
no doubt about how his purple suit 
was put together. His purple and 
orange floral print shirt and inch-wide 
white polkadots in his purple tie set up 
a high-frequency oscillation with the 
seams of the suit. 

Under the circumstances, there was 
real danger of my overlooking the 
business of the meeting. But, I asked, 
"Where's your Osborne look-alike?” 

His eyes shifted from place to place 
as if looking for assassins. "If anyone 
saw it," he said earnestly, “they might 
copy my design.” 

If it happened to Adam Osborne, it 
could happen to him. 

Some businessmen on the island ex- 
plain the epidemic of Apple II copies 
as a response to the Nationalist 
Chinese government's ban of video 
games. Many companies in Taiwan 
had bought great quantities of discrete 
logic circuits and 6502 micropro- 
cessors in preparation for an expected 
boom in the game-machine market. 


The government's ban left these com- 
panies with huge inventories of chips 
useful for building Apples. That might 
explain the Apple copies, but what 
about the bastard Osbornes? 

Because U.S. Customs officials are 
watching for products from Taiwan 
that infringe upon American patents 
and copyrights, Americans would be 
ill-advised to rush off to Taipei to pick 
up a $245 Apple or an $800 Osborne 
clone. Furthermore, some local in- 
siders told me during the show that 
many electronics firms in Taiwan are 
pushing the government there to ban 
the export of these illicit products. 
Many in Taiwan believe that copy- 
right and patent infringements in elec- 
tronics damage the reputation of the 
entire electronics industry in the 
Republic of China and injure the 
island nation's trade. Despite great 
economic advanlages, some foreign 
companies are reluctant to manufac- 
ture in Taiwan for fear that designs 
will be copied by local entrepreneurs 
and sold on the open market at un- 
beatable prices. 

Some respectable Taiwan firms that 
make legal Apple-compatible products 
are tired of having to defend them- 
selves against charges inspired by illicit 
Apple-clones made by other firms. For 
instance, Stan Shih's Multitech In- 
dustrial Corporation produces the suc- 
cessful and lawful 6502-based Micro- 
Professor ЇЇ, and Shih is incensed 
when people call that compact 
machine a copy of the Apple. The 
Micro-Professor II packs 64K bytes of 
RAM and a 16K-byte ROM BASIC in- 
to a unit slightly larger than an 
average modem. The computer will 
execute most Apple II software 
because its own software uses system 
calls compatible with those in the 
Apple's operating system. Priced in 
Taiwan at around $200, the Micro- 
Professor II is not an imitation of an 
Apple but an improvement on it. The 
Micro-Professor [I accepts software 
cartridges as well as audio-cassette- 
based software (the audio recorder 
and a disk-drive controller are op- 
tional). According to Shih, the Multi- 
tech BASIC interpreter has 90 instruc- 
tions more than Applesoft BASIC. 

Micro-Professor II has enjoyed great 
success in Taiwan (see the thronged 
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Multitech show booth in photo 5) not 
only because of its compactness and 
low price, but also because of its op- 
tional Chinese character controller 
(CCC) The Z80-based CCC adds 
another 64K bytes of ROM and 2K 


| bytes of RAM to the little Micro- 


Professor ЇЇ, and gives the user access 
to 22,000 Chinese characters, each 
displayed in a 16 by 16 matrix. With 
the CCC installed, the Micro- 
Professor permits the user to enter 
BASIC programs in either Chinese or 
English. Multitech recently remedied 
the only obvious deficiency of Micro- 
Professor 11—115 small keyboard—by 
offering a full-size typewriter 
keyboard as an inexpensive option. 
The optional keyboard has cursor 
keys and two "fire" keys, the latter for 
games. At least one member of the Far 
East Electronics Tour left Taiwan with 
a Micro-Professor II in his luggage. 
Multitech now has more than 250 
employees and annual revenues of $20 
million. The company's future prod- 
ucts will include a portable computer. 
Tony Jwang of J. E. Computer 
Company says that the only way for 
Taiwan’s microcomputer companies 
to survive is to stop copying foreign 
machines and design their own. How- 
ever, J. E. Computer now produces 
computers compatible with the Radio 


| Shack TRS-80 Color Computer and 


the Apple II. 

Taiwan's answer to Japan's MITI is 
ERSO, the Electronics Research and 
Service Organization of the Taiwan 
Industrial Technological Research In- 
stitute. Since 1974, ERSO has been 
transferring electronics technologies to 
local industry. ERSO develops elec- 
tronic products more advanced than 
those of local industry and then 
assigns the manufacturing rights to a 
private Taiwan company. Recent 
ERSO products include the 
ЕМВ86/01, an 8086-based single- 
board computer for the Multibus. 
ERSO also developed the BC-1000, a 
multiuser Z80A-based computer run- 
ning the MP/M multiuser operating 
system, and turned manufacturing and 
marketing over to PECOR (President 
Enterprises Corporation), a private 
company in Taipei. ERSO's highest 
priorities now include development by 
1984 of VLSI (very large-scale integra- 


tion) technology capable of producing 
64K-bit RAMs and development of 
microcomputers and minicomputers. 
One of ERSO's goals is to foster the 
computerization of Taiwan. 


Hong Kong 

The Hong Kong Consumer Elec- 
tronics Show revealed several micro- 
computers made locally. Video Tech- 
nology makes two home computers. 
The Creativision uses a 6502A micro- 
processor running at 2 MHz and has 
16K bytes of user RAM and a 
12K-byte BASIC in ROM. The system 
serves as a game machine as well as a 
computer. The compact У2100 Per- 
sonal Computer has a Z80A running 
at 3.58 MHz, up to 35K bytes of 
RAM, 8K bytes of ROM containing 
system software and a BASIC inter- 
preter, and a 45-key rubber keyboard. 

Eaca International Ltd. has been 
making microcomputers in Hong 
Kong since 1979. The product line in- 
cludes four different Z80-based micro- 
computers, the Genies I through IV. 
The Genie III is an all-in-one desktop 
computer that has a 4-MHz Z80A, 
64K bytes of RAM, two 5'A-inch 
floppy-disk drives, and runs CP/M 
version 2.2. Two exhibitors in the 
Hong Kong Consumer Electronics 
Show said that the Crown Colony has 
set a goal of becoming a net exporter 
of computers by 1985. 


Beijing, China 

For the 20 members of the American 
Electronics Association trade mission 
to Beijing, the Chinese capital held 
several surprises. The first was the 
Chinese-language NEC PC-8001B used 
behind the desk at the Yanjing Hotel. 
The second was the amount of atten- 
tion devoted to the trade mission by 
officials of the Fourth Ministry of 
Machine Building of the People's 
Republic of China, also known as the 
Ministry of the Electronics Industry. 
Three representatives, Huang Zhao 
Ming (seen in the dark gray coat at 
center in photo 6), president of the 
China Electronics Import and Export 
Corporation (CEIEC), and Li De 
Guang and Sun Shunxing, respectively 
vice-president of the corporation and 
director of the corporation's Depart- 
ment of Trade Relations, met with 


members of the trade mission for 
several hours. 

While some discussions centered on 
the particular trading interests of the 
members of the trade mission, the 
Chinese emphasized their desire for 
the relaxation of export restrictions on 
American technology. At dinner one 


Handley briefed the trade mission 
on the current state of electronics in 
China: "The Chinese electronics indus- 
try is still working in the late 1960s or 
early 1970s. They have a few research 
institutes that can produce a few ad- 
vanced semiconductors. They make a 
few microprocessors.” 


Photo 6: The American Electronics Association trade mission met with representatives 
of the People's Republic of China Electronics Import and Export Corporation (CEIEC), 
including its president, Huang Zhao Ming (in dark gray coat at center). 


night at Beijing's International Club, 
the tour members joined the Chinese 
officials in repeated moutai toasts to 
the easing of restrictions on LSI and 
VLSI technology. (Moutai looks like 
vodka and tastes like death.) To date, 
the United States government has 
turned down export licenses for all 
integrated-circuit technology more 
complex than that of 2K-bit RAMs. 
According to Peter Handley, a com- 
mercial officer in the United States 
Embassy in Beijing, CEIEC has in re- 
cent years imported about $160 
million in electronic equipment an- 
nually, including computers from 
Hewlett-Packard, DEC, IBM, Apple, 
Intel, and Cromemco. Photo 7 shows 
the crowded Osborne Computer 
booth at China Comm 1982, an ex- 
hibition of Western communications 
and computer equipment. The Stalin- 
Gothic-architecture Beijing Exhibition 
Center was packed with Chinese 
visitors; the only free space was inside 
the booths, as shown in Hewlett- 
Packard's large and popular booth (see 
photo 8). Other exhibitors included 
California Computer Products, Bur- 
roughs, Cromemco, Honeywell, IBM, 
Perkin-Elmer, Prime, and Wang. 


CEIEC prefers importing entire pro- 
duction lines rather than products. 
France recently sold China a complete 
plant for making minicomputers, 
magnetic disks, and printers. Four 
Japanese firms have sold China com- 
plete production lines for electronic 
components. West Germany and the 
United Kingdom have made similar 
deals. In the past two years, the United 
States has sold China only one elec- 
tronics factory, valued at $8 million. 

Handley says that China's main 
goals for electronics imports are field- 
effect transistors, acoustic wave filters, 
integrated circuits and LSI manufac- 
turing equipment, magnetic recording 
heads, and satellite earth stations. 
China wants Ес buy 15 satellites and 
the technology required for manufac- 
turing its own. 

The CEIEC arranged a tour for our 
group of the Beijing Wire Com- 
munications Factory, which makes 
telephone exchanges and 32-bit and 
48-bit minicomputers. Photo 9 shows 
the front panel of one of these mini- 
computers. The 32-bit machine comes 
with 64K bytes of RAM; the 48-bit 
machine has 32K bytes of RAM ex- 
pandable to 128K bytes and runs FOR- 
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Photo 7: Osborne Computer Corporation's booth at China 
Comm 1982 was crowded with computer enthusiasts. 


TRAN, ALGOL, and BASIC. The fac- 
tory has been working in cooperation 
with Honeywell for about a year and 
several of its staff members are cur- 
rently living in Minnesota for training. 

Many members of the tour were 
surprised by the level of poverty in the 
Chinese capital. Since no one has 
refrigeration, in late fall the Chinese 
pile bok choi (Chinese cabbage) high 
11 vacant lots and on roofs and 
balconies in the hope that nature will 
preserve it as the only green vegetable 
for the winter months. Everywhere 
men and women are engaged in brute, 
physical labor, and the sight of a 
woman pulling a cart full of rocks or 
bricks is all too common. 

China is seeking to quadruple its an- 
nual industrial and agricultural output 
by the year 2000. During the trade 
mission's visit, the English-language 
Beijing Review quoted Premier Zhao 
Ziyang as saying that meeting the 
country's production goals depends on 
progress in science and technology. To 
quote that publication: 


Addressing a national science and 
technology awards conference held in 
late October, Premier Zhao specified a 
guiding principle for China's economic 
construction: develop science and 
technology in order to boost the na- 


tional economy. He said that every 
department engaged in national econ- 


omy must stress achieving technical 
progress so as to gradually shift pro- 
duction to a new technological basis. 
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Photo 8: Л was standing room only at China Comm 1982. The 
only free space was inside the booths, such as Hewlett- 


Packard's, shown here. 


Photo 9: Front panel of a 32-bit minicom- 
puter made at the Beijing Wire Communi- 
cations Factory. 


Zhao went on to say that building new 
factories would not be enough; old 
factories must be technically trans- 
formed as well. In the same issue of the 
Beijing Review (November 1, 1982, 
volume 25, number 44), Hi Qiamou, 
honorary president of the Chinese 
Academy of Social] Sciences, was 
reported to have endorsed the maxim 
"Let a hundred flowers blossom and a 
hundred schools of thought contend" 
in scientific and cultural work. 
During the trade mission's days in 
Beijing, the Chinese made no effort to 
hide the backwardness of their indus- 


try; instead, they appealed for help. 
Most members of the trade mission felt 
sympathy and expressed hope for 
wider trade, but a few raised concerns 
about possible military uses of micro- 
processor technology if the Chinese 
leaders once again come to regard the 
United States as an arch-enemy. 

The impression of centralized power 
is so forceful in Beijing that 1 believe 
no action by the Chinese government 
can be ruled out. The Chinese tour 
guide denounced the emperors for 
denying the common people even the 
right to use colors other than gray and 
dark blue, reserving brighter colors for 
the nobility and vellow for the 
emperor alone. But almost all the peo- 
ple of Beijing still wear gray or dark 
blue. When the guide pointed out the 
building from which the premier now 
governs the People's Republic, 
Americans noticed that the roof is the 
same yellow as the tiles on the roof of 
the Imperial Palace. Americans can 
hardly predict the ultimate uses of 
microprocessors in a land that still 
thinks in such terms.@ 


For background information on the 
Japanese microcomputer industry see 
"The Japanese Computer Invasion" by 
Stan Miastkowski, August 1981 BYTE, 


page 200. The May 1982 issue of BYTE 
also contains several articles on 
Japanese microcomputers, the state of 
the industry, and the manufacturers 
themselves. 
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An Inexpensive 


Letter-Quality Printer 


The desire to have letter-quality 
printing for the output of programs 
such as word processors is common 
among computer hobbyists, Purchas- 
ing a letter-quality printer, such as a 
Diablo terminal, is usually out of the 
question because of the high cost— 
$1500 to $3000. One option is to buy 
a used IBM Selectric typewriter and 
install a commercially available com- 
puter interface. This process does 
have drawbacks, however. It ends up 
costing more than $1000 and can re- 
quire major modifications to the 
typewriter, 

Another option is the solenoid- 
activated key-pusher, a unit that fits 
over a standard typewriter keyboard 
and emulates a human typist. This 
method has two major drawbacks. 
First, because the key-pusher is 
mechanical, it tends to decay with 
time; second, the quality of the text is 
limited to the quality of the type- 
writer itself. 

These two forms of typewriter con- 
version share the same goal: translat- 
ing a computer's digital-control 
signals into the mechanical actions 
necessary for printing. With the re- 
cent introduction of the low-cost 
Olivetti electronic typewriter (see 
photo 1), the manufacturer has tack- 
led this problem for you. The ques- 
tion now becomes: How can the hob- 
byist interface a home computer to 


About the Author 
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Photo 1: The Olivetti Praxis 30 electronic 
typewriter. The two cables in the rear 
connect to a parallel port on a microcom- 
puter, 


the electronics? This article describes 
a low-cost interface between a typical 
hobbyist computer or small business 
computer and the Olivetti Praxis 30 
electronic typewriter. 


The Typewriter 

The Olivetti Praxis 30 is a portable 
electronic typewriter with high- 
quality print. Its retail price is about 
$250. Like the popular Diablo ter- 
minal, it uses a carbon ribbon саг- 
tridge ($4 each) for crisp type and has 
interchangeable print wheels ($30 
each) for variations in style. The 
Praxis typewriter is controlled inter- 
nally by two mask-programmed Fair- 
child F8 microprocessors. Al] func- 
tions—such as tab stops, margins, 
carriage movements, printing, and 
keyboard scanning—are controlled 
by these two chips, with some help 
from SSI (small-scale integration) in- 
terface chips. This electronic control 


makes the Praxis typewriter ideal for 
interfacing to a computer. 


Interfacing the Praxis Typewriter 

It is possible to interface the Praxis 
typewriter to a typical home com- 
puter in two obvious ways. The first 
method requires that the F8 micro- 
processors be removed and their 
functions emulated by your com- 
puter, These functions include con- 
trol of the carriage stepper motor, 
print-wheel motor, type motor, and 
other motors and sensors. This ap- 
proach offers the most versatility in 
determining interletter spacing and 
print speed. (The interletter resolu- 
tion determines the output quality of 
most word processors.) | tried this 
way first and failed miserably. While 
controlling the carriage stepper motor 
is relatively easy, controlling the 
print wheel is not because the print- 
wheel motor is a standard DC motor, 
not a stepper. 

After many hours of observation 
using a logic analyzer, 1 determined 
that the Praxis typewriter micropro- 
cessors position a character for typing 
by carefully pulsing the print-wheel 
motor in one direction, causing the 
character to pass beyond the print 
hammer, and then reversing the 
motor with timed pulses until the 
character is properly aligned under 
the hammer. This timing varies with 
the character positions on the print 
wheel, and I was unable to determine 
the algorithm. Because Olivetti con- 
siders this timing information pro- 
prietary, calling its engineering 
department led to a dead end. 

І chose the second and easier inter- 
face option: working with the micro- 
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Table 1: The columns of this scan matrix are the Bits (and corresponding pins) that 
are individually pulled low by Processor B for keyboard scanning, The rows are the 
bits (and ріне) that ure sensed by Processor A. Blanks in the matrix are vither unas- 
sighed or unidentified scan positions, 


processors rather than without them. 
This involves emulating the keyboard 
action, that is, making the micropro- 
cessors think that someone is typing. 

] first observed how the keyboard 
is scanned. One of the typewriter's 
two F8 microprocessors, which I cal! 
Processor B, is responsible for assert- 
ing, by pulling low, one of eight scan 
lines that form the columns of a key 
matrix. The other F8 (Processor A) 
senses which line connected to the 
key rows goes low when a key is 
closed. This key is then identified by 
the ЕВ software through its position in 
the matrix. Using an ohmmeter, 1 
traced the keys to identify their posi- 
tions in the B by 8 scan matrix (see 
table 1), The shift function is not part 
of the scan matrix; it is a special input 
to Processor A. 

To print a character (or perform a 
nonprinting function such as a 
margin set) with the cooperation of 
the typewriter's microprocessors, you 
sense the row scan lines until the ap- 
propriate one-of-eight code is trans- 
mitted by Processor B. You then 
emulate a key closure by pulling low 
the Processor A line corresponding to 
the desired key's matrix row position, 
For example, to type the letter "s," 
wait for pin 31 of Processor B (bit p 
to go low. For as long as it is low, 
bring pin 12 of Processor A (bit 4) 
low. As mentioned, the shift function 
has a dedicated input line of its own. 
To shift to uppercase, pin 17 on Pro- 


cessor A is held low during the 
sense/assert operation for the charac- 
ter to be shifted, 

The keyboard is software de- 
bounced by the Praxis typewriter's 
microprocessors, which means that a 
key must remain closed during four 
scans to be recognized as a valid en- 
try, In the controlling program, the 
action of sensing and pulling low is 
repeated four times. 

The advantage of this sense/assert 
interface is that the typewriter 
keyboard can still be used for normal 
typing without disconnecting any- 
thing. The resolution of your word- 
processing program is limited by the 
resolution of the typewriter (one-half 
space), The only required modifica- 
tion to the typewriter is to solder 19 
wires to the pins of the two micropro- 
cessors. 


Hardware Configuration 

To interface the Praxis typewriter 
to your computer, you need nine out- 
put, or assert, lines (eight as part of 
the scan and one for the shift func- 
tion); eight input, or sense, lines; and 
a couple of grounds. These usually 
come from a parallel-port board or 
chip. A good choice is the Intel 8255 
parallel-interface chip, which has 24 
I/O (input/output) lines, Ideally, 
your port's output lines should go 
through an open collector buffer to 
allow the keyboard to bring Pro- 
cessor A's inputs low when a key is 
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pressed. However, the 8255's totem- 
pole outputs don’t seem to mind the 
brief short circuit to ground. I built a 
minimum-configuration, 4-MHz 780 
system whose sole purpose is to run 
the typewriter. Jt sits in-line between 
the host computer or modem and my 
terminal. You will probably want to 
use your microcomputer to do the job 
and save money. 

The first step in connecting your 
port to the Praxis typewriter's pro- 
cessors is to disassemble the type- 
writer and remove the computer con- 
trol board. The step-by-step pro- 
cedure is as follows: 


1. Turn. off and unplug the 
typewriter. With it facing you, lift 
the hinged cover that protects the 
print mechanism. [t hinges on a 
rod that runs horizontally through 
the platen. Gently pull the right 
end of the cover until the plastic 
hinge clears the rod. Then slide the 
left side of the cover off the rod. 

2. Twist off the plastic platen hand- 
grips by rotating each one counter- 


clockwise. Also, it is a good idea to 
remove the ribbon cartridge. 


. Turn the typewriter over and re- 


move the four screws that hold the 
plastic base on—two at the front 
edge and two at the rear. 


. Right the typewriter and lift off the 


plastic case. The keyboard remains 
mounted to the base. 

Remove the two screws that hold 
the keyboard assembly to the base 
and lift the keyboard up slightly. 
Five cables must be unplugged 
from sockets on the rear of the 
keyboard assembly. Remember 
their orientation. Photo 2 shows 
the keyboard assembly with the 
Praxis typewriter cables removed. 
The two cables at the bottom are 
from the parallel port. 


. The keyboard can now Бе ге- 


moved from the base. Turning it 
upside down, you discover that the 
circuit card is held to the keyboard 
card by three nuts, Remove these 
nuts and save the two grounding 
flanges (remembering the orienta- 
tion of the flanges). 


7. The processor card can now be 
separated from the keyboard card 
with the flexible ribbon cable act- 
ing as a hinge. Orient the boards as 
shawn in photo 3. Note the loca- 
tions of Processors A and B and 
the new cable wiring. 


I suggest using a ribbon cable to at- 
tach your parallel port to the circuit 
card. Figure 1 is an interconnection 
diagram between an [ntel 8255 port 
chip and the Praxis typewriter micro- 
processors. Solder the cable wires to 
the pins of Processors A and B on the 
foil side of the printed-circuit card. 
Use the same caution you would to 
solder a microprocessor into a board, 
[Editor's Note: Unless you have had 
some kit-building or soldering ex- 
perience, you should not attempt to 
solder wires to а printed-circuit 
board.| Plug the other end of the 
cables into your parallel port and use 
an ohmmeter to check for proper wir- 
ing. The cables can be brought out of 
the typewriter by cutting slots in the 
ventilation holes in the case under the 
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SAGE TECHNICAL BRIEFING 


SYSTEM DESIGN, SAGE IV 


The challenge was to create 


a computer having room for 


a megabyte of RAM, a built-in 
Winchester with floppy backup, 


and the ability to perform 
2,000,000 instructions 
per second. 

A smail miracle, in other 
words. 


And small is exactly what it 


turned out to be. In fact, the 
16-bit Sage IV, including all of 


the above attributes, takes up 


less than ¥2 cubic foot. 

What made such a break- 
through possible? System 
design. 


It took the latest in memory 


and processor technology, 
plus Winchester technology. 


And it took a highly integrated, 
closely packed, low power, high 


speed design incorporating a 
proprietary bus. 
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Now the Sage IV is ready for 
you. Actually, you can choose 
from three different Sage IV 
models to meet your exact 
needs — configurations with a 5 
megabyte Winchester plus 640K 
floppy right on up to a combina- 
tion of four fixed or removable 
Winchesters plus one or two 
fioppies (200 megabytes of disk 
capacity in all). 

Because of the Sage №5 no- 
compromise system design you 
can load a 16K program in 1/10 
second from Winchester disk. 

What's more, there are over 
120 sources for existing popular 
programs for the Sage М. The 
incredible p-System operating 
system, standard on every Sage 
IV converts software that 


puters in Pascal, BASIC and 
Fortran. Optionally, CP/M, 
Modula, and Hyper-Forth are 
also available. 

Better yet, our small miracies 
come with prices to match. 

So give us 2 call or write today 
for more Sage IV information 
and the name of your nearest 
dealer. 


Sage Computer и 
35 North Edison Way, #4, Reno, 
NV 89502 (702) 322-6868. 

In Europe: TDI LTD, 29 Alma 
Vale Road, Clifton, Bristo! 
В58-2НІ. Tel: (0272) 742796. 
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Photo 2: Bottom view of the component side of the keyboard Photo 3: View of the printed-circuit side of the Praxis processor 

assembly. Processors A and B are identified, board. Note where the flat ribbon cables are connected to the A 
and B processors. Wires from Processor A connect to the output 
side of the parallel port. The lower board is the keyboard, 


PRAXIS 
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PRAXIS 
PROCESSOR 


FLAT RIBBON CABLE 


Figure 1: The interconnection between an Intel 8255 parallel-port chip and the Praxis 
microprocessors. 
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keyboard. Reassemble the keyboard 
and typewriter by reversing the disas- 
sembly steps. 


Software 

The interface program (see listings 
1 and 2 on pages 254-261) fits in less 
than 1K bytes, plus however much 
RAM you wish to allocate for buffer 
space. I assume a 2K-byte buffer 
in my code. The software is writ- 
ten in the C language and Z80 assem- 
bly code. C can be easily translated 
into assembly code or BASIC. The 
assembler [ use has nonstandard (but 
Zilog-like) mnemonics. Assembly 
language is necessary for the interrupt 
handling and the critical timing of the 
keyboard sense/assert loops. [ use in- 
terrupts because characters arrive 
from a host computer on a serial line 
to my special-purpose Z80 system, 
but other hardware/software com- 
binations might not require inter- 
rupts. 

Figure 2 is a flowchart of the con- 
trol program. The typewriter is in- 
herently a very slow device, Some 
speed is gained by taking advantage 
of the 12-character buffer that the 
typewriter's microprocessors use, bu! 
there is a danger of overflowing this 
buffer if the delay constants in the C 
program are changed. These con- 
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FEATURES 
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non-glare, black matrix 
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Princeton Graphic Systems’ new 
HX-12 high resolution color moni- 
toris designed with an NEC.31 тт 
dot pitch CRT to give you upto 690 
dots horizontal resolution. You 
need not compromise the display 
quality of your system with monitors 
rated at less than the 640 horizon- 
tal dots generated by your IBM PC. 
The PGS HX-12 delivers 16 super 
colors, 80 characters x 25 lines. It 
is the best price/performance PC 
direct drive monitor in the market 
today. Get the PGS HX-12 and 
discover for yourself how well it 
complements your IBM Personal 
computer. 


| PGS | Princeton 
Graphic Systems 


1101-1 State Road O Princeton, New Jersey 08540 O 
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Figure 2: A flowchart of the controlling software as implemented in the C and Z80 


assembler programs. 
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stants assume a 4-MHz processor 
clock. 

The assembly-language routines 
and their functions are detailed 
below. Names preceded by an under- 
score are symbols external to the C 
program. 


int—Called on an interrupt that oc- 
curs when a character is received in 
the serial port. The character is 
queued by int, which also transmits a 
Control-S to the host computer when 
the character queue is in danger of 
overflowing, 

start—The parallel and serial ports 
are configured here. All variables are 
cleared and the queue pointers are set 
to their initial values. The stack 
pointer is set and interrupts are en- 
abled. Finally, the C program is 
entered at its beginning (. main). 
lputc—A character passed by рек 
is output on the serial line to the host. 
_getc—This routine is called from C 
to check and return characters from 
the queue, If no character is avail- 
able, a —1 is returned; otherwise, a 
character from the queue is returned 
and the queue pointers are updated. If 
this causes the queue to empty, a 
Control-Q is sent to the host and the 
pointers are set to the base of the 
queue, 

_ pui—This routine is called with 
two arguments. The first is the value 
that Processor B will be asserting (and 
we will be sensing) when the desired 
key is being scanned. The second 
argument is the value we assert on 
Processor A's pins. The shift line is 
pulled low if the C program has set 
the variable __upper to 1. 


The delay loops in the C program 
assure that the characters are not sent 
to the typewriter faster than it can 
type or buffer them. If you have 
hardware timers available, the size of 
the program can be reduced. 1 have 
designated two Escape sequences to 
control typing. Until the TYPE ОМ 
code (ESC followed by Control-B) is 
received, characters are returned 
from the queue by __getc but are ig- 
nored in the C loop. To type a char- 
acter, a delay is first calculated, This 
delay allows time for the typewriter 
mechanics to print the character 
and/or move the carriage. Special 

Text continued on page 262 


A New LIFE For YOUR APPLE ІІ? 
Move UP To THE NEw GENERATION WITH AN 


EPS KEYBOARD! 


FEATURES: 


B Plug-in EPS PROMWARE™ Modules reconfigure 
keyboard for popular software packages, virtually 
eliminating complex command sequences. 


в 12 Special Function Keys give up to m Full Word Processing layout — 
48 commands for popular software packages convenient and time saving. 
when used with EPS PROMWARE™ Modules. № Word Processing Edit Keys 
B PROMWARE Modules available for WORDSTAR*, (Delete, Insert, Find, Replace]. 
VISICALC*, APPLEWRITER ІІ", SCREENWRITER ТІР, m CAP-LOCK, Working SHIFT Key. 
and other packages. ш Auto-Repeat on all keys. 
B (nterface Board plugs into keyboard socket @ Full cursor control with UP and DOWN arrows 
on motherboard, no ИС slot required. improves speed in spread sheet and 
ш 6 ft. cord and telephone style jack provide word processing applications. 
convenient placement and portability. m 2|-key Numeric Pad allows easy data entry. 
B Latching cover secures extra PROMWARE™ B Works with APPLE li -F and most older versions, 
Modules and Command Templates. most 80 column cards and printers. 


TECHNICAL SPECIFICATIONS 
e Full ASCII character set e Parallel output 


e Microprocessor controlled е Power 5 Volts, 100 mA Ask about optional Softswitch, 20 ft. extension cord, 
e PinourmatchesAPPLEI ә 19х99" х3" and Burn-Your-Own-Prom Kit. 
requirements e 51/205. 


Economic ++ Flexible ++» Comfortable 
THE COMPLETE, INTELLIGENT SOLUTION 


ideal for both Business and Personal Applications 


See us at 

To order, please call or write to: EP S BOSTON 
APPLEFEST 
ixccutivc Peripheral Systems, Inc. Booth A634 


800 San Antonio Road, Palo Alto, CA $4303 (415) 856-2822 


EPS and PROMWARE are trademarks of Executive Penpheral Systems, Inc, 
*Tradernarks of Micro Pro Intemational, Personal Software, Apple Computer Inc, and On-Line Systems. 
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ІВМ PC- COMPLETE LINE 

ІВМ 

PC System includes 64K IBM-PC with 
320KB Floppy Disk Drive. Controller. 
Coler Graphics Card, Monochrome 
Monitor Al! for only $2599.00 


LOTUS 1-2-3 SOFTWARE ... CALL 


TAVA CORP. PRODUCTS 
TRUMPCARD 


e 
Aunque memory card with 256K Ram 


Game ИО-апа Serial МО 5499.00 
TRUMP CARD I! 


serial uA and 512K fully populated 
| | 5699, 00 


TRUMP CARD \ V 
Features Parallel and Serial I/O, Game 
VO and a Clock/Calander with bat- 
tery back-up A fully populated 256K 
memory board $599.00 
QUADRAM 
Quad Board - 256K. Parallel Port. Serial 
ИО. Clock Calendar with battery 
batkup $599.00 
512K Ram wath Serial yO $799.00 
AST RESEARCH 
Combo Plus- 256K, Paralle| & Seria! 
Port, Clock Calendar W/Bat back-up, 
Superdrive, Superspoo! $599.00 
еда Plus- 512K. Parallel & Seria! 
Port, Clock Calendar W/Bat back-up 
$1199.00 


MAYNARD ELECTRONICS 
Floppy Disk Controller $179.00 
Floppy Disk Controller w/'Parailel 
Port $229.00 
Floppy Disk Controller w/Serial 
Pon 5239.00 
HERCULES GRAPHICS CARD 
This card gives you 720 x 350 


graphics $499.00 


“LAM B6 bui есуас trademiar ot Digital Research ic 
"E VEM voa vegaterea nademae o! Choral Research wc 


BIG BLUE 

Dual ИО ports, dual processing, Serial 
port, Parallel port, 5 MHZ, 280 B, 64K, 
Hard disk interface, Clock/Calendar, 
let's you run existing CP/M*software. 


List $589 Ours $479 
DISK DRIVES 

For IBM PC 

Tandon 100-2 $249 
Teac 55-В Slimline 379KB $269 
Shugart SA-455 Slimline 320KB $269 


OTHER PRODUCTS FOR ІВМ 


MODULE CONVERSIONS FOR 
YOUR IBM-PC 


® 


2-80 Cara-Will put PC in touch with) 
20.000 existing programs CALL 
8086-Lets your IBM tun 3 to 4 times 
faster CALL 


68000- Converts PC to 32 bit Architec- 


ture and UNIX Ш It transforms 

PC to a powerful cost effective 
Commercial Engineenng work 
station CALL 
B0286-^ multi-user Expansion pro- 
vides cost €ffective benefits 

CALL 

16032- This micto-card offers МАХ like 
functionality and architecture 


to PC CALL 
UNIX/XENIX" -XENIX on IBM-PC 
CALL 


PC Versa Сага-5125 Memory Card 
provides user flexibility to run on time 
tested Software available on any of the 


chosen processors CALL 
FLOPPY DISK DRIVES 

SHUGART 

SA400 55/50 5169.00 
54450 DS/DD 5239.00 


“APPLE вл reete fratierian 0! Apple Computern, inc 
*iBM i Le or iBM “opinan 


SA800/801 SS/SD 7 5365.00 
SA850/851 DS/DD. $459.00 
TANDON 

TM-100-1 SS/DD $189.00 
TM-100-2 DS/DD $249.00 
TM- 100-4 DS/DD $359.00 
TM-848-1 §S/DD $425.00 
ТМ-848-2 DS/DD $499.00 
SIEMENS 

FDD 100-5 $159.00 
FOD 200-5 $199.00 
QUME 

DT-5 DS/DD $269.00 
DT-8 DS/DD 5469.00 
HARD DISK SYSTEMS FOR IBM 
AND APPLE 

DATAMAC 

6MB $1595.00 
12MB $1995.00 
18MB $2695.00 
Complete subsystem with software, 
cables and power supply 

CORVUS 

SMB Special $1999.00 
IDMB Special 


$2999.00 


PRINTERS 

EPSON 

Ғх-80 FT w/tGralfrax Plus $599 
ҒХ- 100 ЕТ w/Graftrax Plus $799 
MX-BO FT w/Graftrax Plus $499 
МХ-100 FT vv/Glaftrax Pius $699 
STAR MICRONICS 

Gemini 10 CALL 
Gemini 15 CALL 
SMITH CORONA 

TP-1 parallel 5579.00 
TP-1 senal $579.00 
C-ITOH 

GX-100 (50 CPS Dor Мал») 5249.00 
8510 $469.00 
1550 (157) $699.00 


F-10 |40 CPS. Letter Qual) $1395.00 
F-10 {55 CPS Letter Qual] $1695.00 
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OKIDATA 
82А 

ВЗА 

84AP parallel 
B4AS serial 
GFA 


BROTHER 
НЕ-1 A parallel 
НК. | A serial 
Tractor feed option 


Coene, 
NEC 
NEC 
SPINWRITER ' 
7710-1 CALL 
7715-1 

7730-1 

7720-1 

7728-1 

3550 

РСВО2ЗА 
MONITORS | 
AVAILABLE (Al! Models) 
AMDEK MONITORS 
Сою І 

Color И - 

сенг tt 


300A 
310A 


3510 
| 35i5 
3520 
3525 
3530 


CALL 


$359.00 
5699.00 
$399.00 
$199.00 
$199.00 


PRINCETON GRAPHICS SYSTEMS 
High Res. Color 


16К Memopack 5 59.00 
32K Memopack $ 99.00 
64K Memopack $169.00 
Memopack High Res Graphics 

$139.00 
Memopack Centronics Parallel inter 
face $139.00 
EPSON ОХ-10 


2-80 CPU, w/64K Ram Video Graphics 
Processor, 12” monitor and many more 


features CALL 
HX-20 
Notebook Computer —— < CALL 


16861 ARMSTRONG, IRVINE, CA. 92714 


Apple ПЕ 64K Complete System, 80 
Column Card, One Disk Drive w/ Conr 
troller. Monitor, Sand, plus 20 diskettes 

$1995.00 
Apple t+ Computer System with 48K 
of memory, 2 “Data Drive” disk drives, 
controller card, 1.2” green screen hi- 
Resolution Monitor АШ Cables and 
manuals are intluded for а Contr 
риѕћаск price of $1699.00 


Forthe same system listed above with а 
16K card, 280 card and an 80 Column 
card add $351 


OTHER PRODUCTS FOR APPLE 
Special of the Month! 


LH 
A ТАМА сокр. $279 
APPLETTE 1¢ 


100% С ampauble Simliri dave Юг 
APPLE I| + and APPLE е Runs DOS. 
( РМ® Pascal sofrware 
Suggested retail price 


TAVA CORP. PRODUCTS 


e plus 101 
Interface for parallel printer 
e plus 102 
Parallel output buffer board 
e plus 103 
BK Epson buffered interface 
e plus 104 
16K Senal Output buffer card 
780 card CP/M* included $159.00 
80 column card $179.00 
Disk drive controller сага W/ 
diagnostics software 
Disk drive controller 


$399.00 


$89.00 


$169.00 


$149.00 


5199.00 


$79.00 
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HAYES MICROCOMPUTER 

PRODUCTS 

Micromodem 1.300 baud 

Smartmodem 1 200 baud full 
duplex. 


5299.95 


5529.95 


KAYPRO ЇЇ COMPUTER SYSTEM | 


64К Ram, Perfect Writer, Perfect Filer, 
Perfect Speller, Perfect Calc, S-Basic, 
CP/M@version 2.2, two disk drives, 9” 
(green) manitor, К5232 interface, Parallel 
Printer interface. and Weatherproof 
Carrying case, w/C-ITOH Dot Matrix 
Printer and cable $1995.00 
DEC Rainbow 100 
Keyboard, CPU, 2-80/8088, 64K Serial 
RS232 Port, Two X-400KB Disk Drives, 
Monitor. CP/M86*/80 Software, Print 
ter and cable $3495.00 
DECMATE Il 
Complete System, Keyboard, CPU, 64K 
Words Ram, two 400 KB disk drives, 
monochrome monitor, operating 5у5- 
rem List $4500.00 
DEC PROFESSIONAL 300 
Complete System, Keyboard, CPU, 256 
KB Ram, two 400 KB disk drives, mono- 
chrome monitor, operating system 
Under $5000.00 
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CALL YOUR LOCAL 
COMPUSHACK DEALERS: 


1415) 826-4752 
1213) 340-7000 
(213) 947-9505 
|213) 792-8889 
San Femando Valley 1213) 906-7000 
Jose |408) 973-1444 
|714) 261-1000 
|415) 945-8013 
i213) 906-7306 

[2131 888-0030 | 

303] 422-4545 | 


[332] 964-4612 
. 


[405] 721-1811 
1900] 228-5525 


315) 336-0266 
1512) 256-1062 
608) 845-7110 


(416) 593-8974 
01-935-0480 


“Сан For Phone Number 


ALL FLOPPIES REPAIRED OLAICKLY AT LOW COST 


| 


Wie 314 оп mquiry саго, 


Call for МТГ$ 
lowest prices! 


“QED” DISCOUNTS. VISA & MASTERCARD, 


VIDEO TERMINALS 


ADM-3A Upper case only, direct cursor address. 
АОМ-5 Full 45C11, keypad, limited editing, atr, 
MTI persons! computing option for above, 800Kh. 
Esprit Full ASC), num, keypad, limited edit., etc, 
Esprit 1 Full Esprit fest, Adds, АОМ-3 & 5 emu. 
Esprit {11 Full Esprit fest, , Televideo 950 тір, 
АОМ-22 Ergonom, datached key, editing, ate. 
ADM-23 Conversation & block made, 2 page mem, 
AOM-24 АОМ-22 feat., 256 char buller, graphics. 
ADM-31 Full editing, 2 page buffer, protected felts. 
АОМ-32 Ergonom, АОМ-31 with bus, graphics, etc. 
АОМ-36 DEC System terminal, 80 or 132 col., erc. 
ADM-36 | IBM 3277 keyboard layout, use with p.c. 
VT 100 DECscopa, ВО or 132 col., upgradabie, etc. 
VT 18X Persona! computing aption, 380 Kb иог. 
VT 101 Narr-upgradable VT 100, 

VT 102 Мотир. УТ100 with adv. video, print. port. 
VT 131 Above with editing and block mode. 

ТІ 940 80 or 132 col., erganom., one page bulf., etc, 


GRAPHICS TERMINALS 


VT 125 Full VT 10G with DEC ReGIS furtive. 

VT 100/Digital Eng. Retro-Graphics Tektronix comp. 
VT 1017 Она Eng. Retrro-Graphics Tektronix comp. 
VT 102/Orgital Eng. Retro-Graphics Tektronix сотр. 
VT 131 /Digital Eng. Retra-Graphics Tektronix comp. 
ADM-3A/Cigital Eng. R- Graphics Tektronix comp. 
ADM-5/ Digtal Eng. Rerro- Graphics Tektronix comp, 
Colarscan 10/D.E.R-G, УТ 100/52 emu. Takiranix. 
V T1DO w/Ti 810 plotter, Текітпғия campatibia, 


TELEPRINTERS 


LA ЗА-АА DECwriter IV 20 cps, varmbte char. eddihs 
Diplo 620 AO letter quality 512-Dy te input buffar, 
Diabio 630 AO АР! letter quality most pers. comps, 
Diatia 630 КЕН lener quatity, 2688-byte bulfer, etc. 
Ti 745 portable, thermal, built-in acoustic coupler, 

Ті 765 portable, above font. with bubble mamory. 
Epsan МХ.80 BO cps seria! impact printer, ВО CPL. 
Epson MX-100 MX-BD plus 100 characters per fine. 
LA 120 RA receive only 180 cos, 132 са, multi. cop. 
LA 120 AA KSA GECwriter 111 keyboard version, 
LA 100 letlerprinter, 240, BO & 30 cps, graphics. 

LA 50 personal printer, 100 cps, graphics capability. 
LA 12 porate KSA, 150 cpr on normal bond paper, 
Ті 783 ропаме, thermal, 120 cps bidirectional , str. 
ТІ 785 783 features plus acoustic coupler, etc, 

T! 787 783 fastures plus internal modem, etc, 

T1310 RO ипраст, 150 eps, 132 cpl, multiple copies. 
ТІ 820 НО 810 fent, plus full ASCII, 1280 char, buff, 
11 820 RO full features of RO pius full АЗС kay. 


DATAPROOUCTS LINE PRINTERS 


M-200 2400 baud 200 Ірт ar 72 cpl бот matrix printr, 
B-300 tabletop band printer, 300 ipm, 132 col., etc. 
B-&DO pedestsi-mounted 600 ipm banti printer. 

Н-1000 cabinet-enciosad 1000 Ipm band printar, 
ВР-1609 cabinet-enciowd 1500 ipm band printer. 


ACOUSTIC COUPLERS 


Кэти 715 300 baud orig. Null duplex, 
Omnitec 730 300 baud orig, "half & fuil dupies. 
Vedic VA 3492 300/1200 orig. only. 


MODEMS 


VA 103 300 bsud modemphons, rotary & rano, 
VA 355 300 baud 104 críg./ans. 011 duplex. 
VA 212LC low cort 1200 baud 212A orig. Jans. 
VA 212P A orig, fans, with зало dial. 

ОРОЗАА DEC 212A 

V A 1250 202 dir. con. wid rev. chen. 

УА 1255 202 dir. con. wi rev, chan. 

VA 1212 212A/103 orig. /ans w & wo/suto dial, 
VA 3451 triple modem w & w/o autp din, 
Vadic double modems VA X Bell come. 

VA 2450 Ва) 201 comp. w ё w/o rev. chan,, etr. 
MICOM modems up to 9600 bps. 


LINE DRIVERS 


MICOM asynch, & synch, Пле drivers , 
MICOM 4 & &chennel multiplexing line drivers. 


MULTIPLEXOAS 
MICOM 4, B № 1G-channel multiplexors. 
PERSONAL COMPUTERS 


DEC VT1BU 64K, 360 Kb 5%" dual floppy stor. 
MTI Rooster БАК, 800 Kb 5%” dual floppy stor. 


CP/M APPLICATIONS SOFTWARE 
MicroPro, Micrasafi, Polygon & Select, 


mti 


systems corp. 


Applications Specialists & Distributors 
Computer Terminals, Peripherals & Systems 
New York: 

516/621-6200, 212/767-0677, 518/449-5959 
Outside N. Y.S.: 800/645-6520 
New Jersey: 201/227-5552 
Ohio: 216/464-6688 
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Listing 1: The C program. 


‚ іона yar tabies 
a 


rha? имен: * Upper одие #194 — üned in "put routine = 
ов ами int dejavi, dalegi: * '¥piag deleys > 


Ф 


* Alti почвы] code initialization, the pnrrqram 


. ps cn! каю heri. 
pi 
| 
ha» п; 
һы) ecownt i а hoide the current print position « 
hat күрө} * if typé^ < f, typing ia enabled « 
ұрт : a defau)t values v 
мр т 0; 
dalari 
сєттї а 
whiiwt! + fnfinite loop • 


. qute as the assembly language routine 

8 that checks for и charatter in the queue, 
“79 fà queue ій empty. gete* returns д БОР 
» OCerwine. the chacacter ій returned. 

? 


іж ес! | EOF’ continue: 
* ТЕ the char begins ла насаре sequence 
^ gt) another char ko pee virich. 
в Mt һерміле. if Еуро = f, canrinun waiting 
а 
Pda ei 


hilol a = яғісі)! == EOF}: ^ проб another char + 
ifia а» TYPEN і 


type е» 7; т hobl курит « 
{іта ТҮРЕОРЕ) 

type » Dj fe disable typing + 
а. 


. ^ atitius Looping 11 typing ia disabled * 
іне ро continue: 


Тури а character. Ріта chenk tor крис іа і 
s eharactrer™ that wiil need lony deíavsg. 


өні 
ave wj 


А iine feed can aniy be done 
ін nhj)uhetáas with а Carriage 
return. Go back to tho mèin 
"нор 


*? € k h” E 


nnTtinuni 
tH 


slruiatw carrlaqe return delay. 
count holds the carrear print роді iun 
The minimus delay ig for s Line Feed altem. 
“delay! із aet rg CROEL + ccount 
1$ СПЕ]. * crount ~ 65536, drlaya i 
жеб to count the overflow, 


Bunt В: 
4149! ^ LFhEL: * mihimus Пелу 
тра: 

ің! = MARCOEL) 

бек deleyl ro sazximum. 

it delay? to the overflow 


buy! © MAR TD; 
lny = CRDEL » іссбіне HAXCDELE 


3 
1 
Doe беду! (CRHhEL > ссонлі) + СРОБЬ} 


unt 0: ќа frant this to position 0 + 
ЕТТЕ 


* The (€ ар fhe sar Чу] пу constant 

ь im Чо +» ond bp thv РИО Ее tye 
^ маан sure 1 раг the buffer internal іс 
the Pragi^ will not druri lod, 


ph 


i i "uu a delay лётог hack space + 

wi ftpe *' | (10411 “ detay after ling ferð e 

LOTES: ЕВ 1! e ғсатғфацв retucn delay per charactet а 
aar t MAE " * Sapimu value іп 4 register pair « 
ты wee MAXICOR эң ° MAXCOKL [MAN I6. ЕСЕ Сирк, » 

мін! rosy puti » detay after each cher «4 

тн); f АИГ! ve = Доду Г tab зрост +7 

arias АВ * nnmin4l 124% эзи ің арасан + 


Listing 1 continued on page 256 


BASF QUALIMETRIC"FLEXYDISKS" 
BUILT FOR ETERNITY-WARRANTED FOR A LIFETIME. 


BASF Qualimetric FlexyDisks* offer 
you more...an extraordinary new 
lifetime warranty.* The BASF Quali- 
metric standard is a dramatic new 
international standard of quality in 
magnetic media...insurance that 
your most vital information will be 
secure for tomorrow when you enter 
it on BASF FlexyDisks today. 

We can offer this warranty with 
complete confidence because the 
Qualimetric standard reflects a con- 
tinuing BASF commitment to perfec- 
tion...a process which begins with 
materials selection and inspection, 
and continues through coating, pol- 
ishing, lubricating, testing, and 
100% error-free certification. Built 
into our FlexyDisk jacket is a unique 
two-piece liner. This BASF feature 
traps damaging debris away from 
the media surface, and creates extra 
space in the head access area, insur- 
ing optimum media-to-head align- 
ment. The result is a lifetime of 
outstanding performance. 

When your information must 
be secure for the future, look for 
the distinctive BASF package with 
the Qualimetric seal. Call 800-343- 
4600 for the name of your nearest 
supplier. 


Circle 67 on Inquiry card. 


" “7““ 


cry, 


ENTER TOMORROW ON ВАЗЕ TopaY ® BASF 


"Contact BASF for warranty дегеніз № 1982, BASF Systems Corporation, Bedford, MA 


ERG/68000 
MINI-SYSTEMS 


[] Full IEEE 696/8100 
compatibility 


HARDWARE OPTIONS 

О 8MHz, 10M Hz or 12M Hz 68000 
CPU 

L] Memory Management 

O Multiple Port Intelligent 1/0 

O 64K or 128K STATIC RAM 
(70 nsec) 

O 256K, 512K or IMB Dynamic 
RAM, with full parity 
(150 nsec) 

Г] 5%” or B" D/D, DIS floppy disk 
drives 

O 5MB-40MB hard disk drives 

Г] Full DMA disk Interface 

С] И" tape streamer 

O 10 to 20 slot backplane 

C) 20 or 30 amp power supply 

[] Desktop or rack mount 
cabinets 


SOFTWARE OPTIONS 
О 6BKFORTH' systems language 
with MACRO assembler and 

META compller 

[1 Fast Floating Point package 

O Motorola's MACSBUG 

О IDRIS? operating system with 
C, PASCAL, FORTRAN 77, 
68K-BASIC', CIS COBOL‘, 
RDBMS 

С CP/M-68K* 0/5 with C, 
Assembler, 68K-BASIC', 
+ 68K-FORTH', 280 Emulator 


Trademark 'ERG, inc. 
"Whitesmiths ‘Digital Research 
‘Micro Focus 
30 day delivery 
with valid Purchase Order 
OEM prices available 
For CPU, Integrated Card Sets 
or Systems. 


Empirical Research Group, Inc. 
P.O. Box 1176 
Milton, WA 98354 
206-631-4855 
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Listing I continued: 


* 

^ mattei fans оти 

a Th: mm prenp mt to nn printtng functions, 
+ н found bt the 3 pt ey 1 а 4ud чезне 


ж 


Wdefine EMPTY lin! « tor empt matrix positions * 


вин 1 ъпе WET i ha: = teh o ke ox 

Hie типе SABE Yuta ^ mersin ҺҰря › 

iideiine TORR Ux * nry* #109 Коч never aged • 

Вов апе HALF üxül * hal! рсе * 

йі і tae МАНІ, Фирт * ct Jef! margin + 

Ade fine bs хов н hack upire » 

піс} ine ТАВ 02х09 н tab * пелі atop * 

Arie? зле NL Dris * fine fend only available with carriage return * 
frie T tae МАНЯ Dzi мие righi marqin «^ 

define LOCF Dre » shalt lnek + 


Sd i ie СИ бх04 ттр ча» return with lene Тәті >» 
етим ОН Охе © 1 2 fant ақ ASCE? character] » 

Wie bine TARC 0x60 ‚ iedr tab stop «/ 

ide fare TARS 0219 «e чат tah atop s’ 

def ine EXP ГАЙ, а carriage return without line feed а 
Фін [апе REP 0х?2 “ peppa’ « 

tel ine SP Ge) " pach character +f 

ris dar E ix Vh ‚ ASCII ғнысар” >7 


" Но typing will be dote until] the vequence 
. ESC TYPEON ін received. All Characters received 
‚ alter EST TYPEOFF will be ignored 
af 
йд ine TYPEOFF Ох О 1 
Bdr? ine TYPEON 0504 
eet ane EOF „1 
Ға 
« These ӛте атгауй, 


a hit converts Binéry іп ane-of-Bight code 


char bit(8] = 10501, 09х02. 0к04, QOxOB, OxtO, 0x20, 09х80, DxBO]; 


* Lowrr Case characters and codes. 
s The indmexeg into this array determine 
Ы that Яру“ в position іп the Xeyboard matrix. 
e Nite thet the (ігі index corresponds to the 
e caolumn and the second index tc the row. 
e The ' faracter i$ кесерей witha af 

thar leans 18118] = 


EHETE, "We, "ғ, "9, “S". "6", 5”, ТАВ, 
EELE, s E^ E C Ss к’. 217 в’. HARB 
RONA, ғ”, me +a “ши, n', b'. HALF. 
EMPTY, а. "ы', hats Jr pito. uir Hr HAAL 
d ЕНРТТ, а“. E M u'. "E", *y'. EMPTY, HARR, 
BOCK, он, LX 6. 4. n E Y 
REF, ~", "Cie к < a с a X * 
EMPTY. TER E * E > м“ » ғ“! 1 sh, TARC 
% 
» 
^ Upper Cams - corresponds ro chars on keys іп сава | | 


a 

з |! à character cannot be found in "icage", thia array in 
а хРагсћед. 'ucase^" а 1 far the “put” subrowtine if the 
" character із found in thie array, 


af 
chat aeaae [B ) [B I . 

4 

EMPTY,  '!'*, “æ, *'w', ‘S°, EMPTY, x M TAB. 

HELOC, * t соя “CY "ы. т. "wt MAR. 

row, ГЕ It a 7 қ, "N*'. ‘a’, HALF, 

EMPTY, ‘Q's ы”, ʻE', Ж. эри, "іе, MAAL, 

MPTY, ы А В”, Р "Же EMPTY MARR 

yc on. ер" "mt "p ... ns, ТАВЫ, 
me, ‘eT, * *, 1, "С, “а, CR, EXPR, 

EMPTY, ңы. °°, ‘at, "v". 0". ЯР. ТАРС 


ia 


cage TAB: 
delay! TAUDEL » TABSIZ: 
ceount «x TABSIZ: fe character count 
Breaks 


case BS! 
delay! = BSDLY: 
Break: 


default: 


delay = CDEL: /» any üthet character = 
ccount» i 


% 
“ Call the “leskup” subroutine ta check 
» look for the character іп array "ісавғ”. 
« [f not there, check array "ucase'". 
. Characters ant Found are ignored, 
a 
171 fogkupts. ichar} == Of 
1 
upper = 1j 
lockepla. ucóseli 


Ter a 0; 


Listing 1 continued on page 258 


of 


LAST NIGHT, COMPUSERVE TURNED THIS 
COMPUTER INTO A TRAVEL AGENT FOR JENNIE, 
A STOCK ANALYST FOR RALPH, AND NOW, 
IT’S SENDING HERBIE TO ANOTHER GALAXY. 


NO MATTER WHICH COMPUTER 
YOU OWN, WE'LL HELP YOU GET 

THE MOST OUT OF IT. 

If you've got places to go, 
CompuServe can save you time and 
money getting there. Just access the 
Official Airline Guide Electronic 
Edition—for current flight schedules and 
fares. Make reservations through our 
on-line travel service. Even charter 
a yacht through “Worldwide Exchange” 

lf your money's in the market, 
CompuServe offers a wealth of 


Сігсів 113 on Inquiry card. 


prestigious financial data bases. 
Access Value Line, or Standard and 
Poor's. Get the latest information on 
40,000 stocks, bonds or commodities. 
Then, consult experts like IDS 

or Heinold Commodities. All on line 
with CompuServe. 

Or if, like Herbie, intergalactic 
gamesmanship is your thing, enjoy the 
best in fantasy, adventure, and space 
games. Like MegaWars, the ultimate 
computer conflict. 

To get all this and more, you'll 


need a computer, a modem and 
CompuServe. CompuServe connects with 
almost any personal computer, terminal, 
or communicating word processor. 

To receive an illustrated guide to 
CompuServe and learn how you can 
subscribe, contact or call: 


CompuServe 


Consumer Information Semace 
2180 Wilson Road. Columbus, Ою 43228 


In Ohio, call 614-457-8650 


An H&R Block Company 
BYTE May 1983 257 


Circle 229 on inquiry card. 


FOR TAS-80 MODEL | OR № 
IBM PERSONAL COMPUTER 


The MMSFORTH 
System. 


Compare. 


e The spead, compactness and 
extensibility of the 
MMSFORTH total software 
environment, optimized for 
the popular ІВМ PC and TRS- 
BO Models 1 and 3. 


е An integrated system of 
sophisticated application pro- 
grams: word processing, data- 
base management, communi- 
cations, general ledger and 
more, ali with powerful capa- 
bilities, surprising speed and 
ease of use. 


e With source code, for cuatom 
modifications by you or MMS. 


* The famous MMS support, in- 
cluding detailed manuals and 
examples, telephone tips, 
additional programs and 
inexpensive program updates, 
User Groups worldwide, the 

| MMSFORTH Newsletter, 
Forth-related books, work- 
shops and professional 
consulting. 


ТЇЇ FORTH 


A World of 
Difference! 


e Personal licensing for TRS-80: 
$129.95 for MMSFORTH, or 
"3/4TH" User System with 
FORTHWRITE, DATA- 
HANDLER and FORTHCOM 
for $399.95. 


* Personal licensing for IBM 
PC: $249.95 for MMSFORTH, 
or enhanced "3/4TH" User 
System with FORTHWRITE, 
DATAHANDLER-PLUS and 
FORTHCOM for $549.95. 


e Corporate Site License Exten- 
sions from $1,000. 


If you racogniza the difference 
and want to profit from it, aak us 
or your dealer about the world 
of MMSFORTH. 


MILLER MICROCOMPUTER SERVICES 
81 Lake Shore Road, Netick, MA 01760 
(617) 653-6136 
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Listing 1 continued: 


» Thin ӛшізгініСіле checks іп è drray for the 

^ Character in "v" ТЕ not foónd. a 0 

" is retorned. Otheewins. the character’s 

ы row am! roiumn positions are converted 

* ko aneé-of-eight codes by array “bit” and 
* passed tn rhe aseembly lanqegge routine 

* Upon ratura from "put . delay! end. if sat. 
“ driay2 are counted dawn to tyro., 


put 


igokuply, array) 
char LE 
aces char array(u) r8) 


char к. У: 


toriy Pr у By veel 
tarix ы к = В: Kre) 
“ 
s A 1р ІНЕ өялеті row, у the Senge соі уду 
tft (ғары 
рит (ур, tartar; 
whileldelayt > 01 --delayi: 
whiler(deiay2 > of driay2! 
resürnt t): ~ character ій іп "array = 
rerurn 01 | charactgi wae ғо! in “array + 


Listing 2: The 780 assembler program. 


These are the asseebly language ғаш пес 
Тһе aneannica are similar ta filog’s. 
Check the Z&ü Аөяғеріу Language 
Programming Manual and you wil] wee the 


similaritias, 


Some examples: 


Here 21108 
lda.nn 0к1214 LB А. [1234H] 
ғ Idddnn hi.0x4a124a Ln HL, АТ2АН 
ldr.ixda.8. LD A, 1 1х-01 
pashqq de PUSH DE 
# 1А ‚тл abe ,de Lo [abe], БЕ 


Numbers in the form 0х1234 are hex 


start of ram іс ву вүзсер 

buffer size, in characters 

high water mark. 20 fros top of memory 
Steck pointer aot here 


initial valoe in output port 

# port bane address 

£F Eanfigaratinn command register 

4€ PA дик; PB 40: PCÓ-3 our; PC4-7 ip 


б port base айдӛгекв 
г gtetus tegister 


ғ 8 bít length; no parity: 1 stop Hit: 
7 enable rx and tx 


0800 RAS E 9к0800 f 
079- BUFSIX 1948. # 
0014 НІШІН c 20, й 
1000 БТАСЕ RAM +2048. й 
nort THIT e йи й 
^ Intel 8255 parallel port 
2000 PHASE 0х00 
0000 РА > RRASE Ғ Port A addreqe 
6001) PH > РВА5Е +1 / fort В addrseun 
0002 nc > РВАЗЕ. 2 £Á Port C addcese 
0003 CONT » PRASE) 
Configuration command 
00Ba CONF Ü Oza 
^ Intel 5251 Serial Port 
айба TASE в 0x04 
0005 TSTAT TBASE*1 
0804 TRATA & TEASE 7 dats register 
cankiguration mode and cowwand 
odode TMODE = 1к4% 
0037 TCOMM = Oxi? 
H251 Statue manka 
0002 HfRBF à 0x02 7 receiver huffer Puli 
000? UTBE e Oxo ë transmitter Buffer ағарту 
бй? ЕНІРТ > Oats J assert shift iine ibat 0) 
0031 tn m Пж31 # COHTROL 0 
0013 ETOP 0x13 ғ CONTROL 5 
glob) main 
Фон) put. upper, gatet 
0000 сі 62 00 ipan start 
0038 7 20035 
"кегі 


fuli interrupt 


ІМ! vector - here oa receiver butter 


ғ Teat the qieus pointer lTijlp for itt prox:witu 


ta the tap of the 


queue (híghw), 


е 11 1511р «e hiqhw, estore char іп buifer and 
ітстішете filip. 
TF highw < filip Е topos, Bend STOP, 
store char. and increment fijip. 
ЗЕ 1111р в topman. send STOP. atore char, 
but do not increment ГЫТА. 


Listing 2 continued on page 260 


Keep your bottom line 
on the up and up 


and up. 


[ro 
pee 
=a 
енен 
peu 
pem 
pr 
аны: 
u) — 
eo — 
LL —— 
O = 
ОС mm 
n, =z 
pm 
pee 
енін! 
pd 
p 
E 


The future never comes with any 
guarantees. 

But there is a way to improve 
tomorrow's business performance 
today. 

It's a microcomputer program The Strategist plots (and tabu- 
called the Bottom Line Strategist™ lates) your marketing and "Aa 

The Талон cove projections; anticipated cash flows; 


break-even point; Net Present 
With the Strategist and your 


Value; and more—a total of 11 
microcomputer, you can explore production, financial and market- 
alternative business decisions and 


ing forecasts. 
get answers to the questions 


If any area looks interesting, 
common to any business focused the unique "zoom" takes you in 


ШИШИШИ 
ШИШИШИ 
IR ol 
3X b 


= 
ыз 
LE 
ы 


on growth: for a closer look 
How much at the picture. 
money are we And if you don't 
risking? Will like what you 
the business be see, do it all 
profitable? over again. 
When! Is that Instantly. 
soon enough? Without any 
Can we programming. 
improve this And do it as 
by changing often as you need 
the price? to get the results 
What's the that you want. 


impact of our assump- 
tions on net worth, cash flow, 
market penetration and growth? 

The Strategist uses seven 
sophisticated econometric models 
originally developed for compa- 
nies on the Fortune 500 list. 

But it's pre-programmed, so 
all you do is enter your current 
business assumptions, then sit 
back and watch the dynamics of 
your future unfold graphically. 


Tomorrow's answers today. 


The Strategist is a unique 
short-cut to experience, without 
the hard knocks. 

You can refine your pricing 
policies. Optimize your cash flows. 
And maximize your profits while 
minimizing your risks. 

In today's business climate, 
how much is that worth? The 
Bottom Line Strategist is $400. 


ANAT 


AUN TTT 
NC 
ШЫ! 


( 
T 


1 


ШІШІІТ. 
“Мм, 


iD 
09 


Our no risk offer. 


You can check out the 
Bottom Line Strategist with no 
financial risk. 

Drop by a dealer showroom 
and run through a hands-on 
demonstration. Then take home a 
package and use it for 30 days. 

It runs on 8-bit and 16-bit micro- 
computers (IBM PC, Apple II, 
CP/M, etc.) If you dont like it, 
return it and you'll get your 
money back. 

For the name of your nearest 
dealer, contact Ashton-Tate at 
10150 West Jefferson Boulevard, 
Culver City, CA 90230. 

Better yet, call (213) 204-5570 
today. Because if time is money, 
the Bottom Line The 


strategists Bottom Line 
money in ere 
e ded Strategist 


ASHTON -TAIE E 


Circle 49 on inquiry card. 


СРАМ В а trademark of Digital Research. CQ Аз ог. Tate 1983. 


Сігсін 209 on Inquiry саға, 


IBM PC, APPLE 
... ANY CPU 


Expand your system with these low 
cost add-ons, which do not require 
internal installation or limit your ex- 
pansion capability. 


“SELECTO-SWITCH” 


The -P24AB "'Selecto-Switeh" will 
allow you to connect two printers to 
the same parallel port. After in- 
stallation, the *'Selecto-Switch'' can 
select either one, just by turning a 
knob. Imagine the time savings and 
ease of operation. Our ‘‘Selecto- 
Switch” will pay for itself in less 
than 6 months. The -S24AB will do 
the same on your serial port. Many 
other models are available for 
up to 6 ports (and 36 wires.) Fully 


P?4ABC 
3129 


compatible with RS-232, Centronics, | 
Parallel, IEEE 488, RS-449, TRS 80, | 


Apple, IBM РС... etc. Prices start 
from $80.00 (in quantity). 


"AUTO-SWITCH" 


ye 


The ASU-3 is an automatic version of 
our ‘‘Selecto-Switch"” family. Your 
CPU can control 3 devices totally 
under program control. Automatic 
baud rate, remote operation, port 
labeling and many other options are 
available. Also available is 5 and 7 
port units. Prices start from $449.00 
(Single Qty.). 


“AUTO-SCAN” 


ASU-HFPM 
$159 


ASN-T-FPM 
$538 


The ASN-7 is an automatic port 
scanner. Up to 7 CPU's can be polled 
and, upon request, any CPU can 
be connected to a shared device 
(printer, modem, etc.) Fully auto- 
matic control. Priority port and con- 
tention are optional. Aiso available 
for 3 and 5 ports, Prices start from 
$249.00 (Single Qty.). 


Dealer inquiries invited. 


Also available from Giltronix, a fuil 
line of innovative system products 
for back-up switching, monitoring, 
fall-back and port sharing. Both 
rack mount and stand alone units 
are available. Contact Giltronix or 
our local distributors. 


Elec. С 


3780 Fahian Way, Palo Alto, CA 94303 


(415) 493-1300 1-800-531-1300 
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Listing 2 continued: 
0032 

0078 t5 

0917 649 

0034 кн 
90+ зг 90 06 
oust 12 01 Qd 
0042 1 He OF 
0035 wd 5b 02 09 
9042 of 

0044 ed 54 
004с 34 37 
болғ de 13 
1035 ed bå DO 
0051 je OT 
203% 32 01 86 
0056 #1 43 út 
005 af 

005с а 452 
09056 #0 05 
4060 зе 01 
опа? 32 йо OB 
#085 

0065 да DR OF 
дода db 04 
баға еб 7I 
DORS 77 

006d За 00 Of 
0070 fe 01 
в072 29 05 
0074 £1 

0975 4% 

0075 fh 

8977 gd 4d 
0079 

0079 +3 

апт?а 22 02 43 
арта fi 

9270 dao 

2001г Ен 

0060 ad 4d 
сая? 

pon ir 8a 
9084 41 03 
бойһ Je ff 
оова 41 00 
0088 аз 02 

ир Ты зе qo 
DnBe at ou ÒG 
0051 73 

23092 11 OF OR 
0035 01 00 OH 
0038 ed рб 

eL ET 21 Oh OB 
26099 22 02 06 
0690 22 04 06 
0041 ae 4e 
0025 47 05 
бал! je 117 
Оба® 91 05 

OC ats 3: 00 10 
Püat ай 54 
оппо fh 

OGbt е2 42 01 
0054 

095$ ғ 

0009 db 05 
btn? еб 01 
ойр» a6 fa 
йр 75 

übe dj йз 
toba 79 

anig 

пет 24 92 OB 
Doc? ва 5b 04 AB 
80с6 af 

0Өс7 ed 52 
ocd 2а 23 


int t 


Ent? * 


112: 


start 


ipute: 


outis 


gater 


meinga Af әдіп af РОВЕР 
* KK eave йе hr, hl 2948111 
Aia .. 0 


УМ na прог 
Id.nna аар? 
lirat cheek proximity of Filip ta highw 
Idddnn h!.highw 
1044 .nnde,fillp 
if filip €» highw, store character normally 


ЖАКТ 


Kare a # clear carty 
sbchies ae $ highw-fi1ilp 
ігтсе int! fe clear ІР filip <= highe 


tilip is > highv. Send STOP and вес әсері = і 

іёгп а. P 

callan ірис 

Lärn TR 

ld.nnas stopt 

^ ІР Fillp з ropaem, 
set 'npgogra* зо Fillp wan"t be incthsented. 

ldddinn hl,topsanm 


send STOP 


J cleat сахту 
tnpasm-filip 
2 clivar 32 Корша != FLilp 


1d.nna nomore г get flag 


+ put char in buffer st fíllp and ínerenent (119 


1# nonore : 


апі, ағ Filip 


ina,n TOATA get character 

anün алт # 7 bit ascii 

39.13: а 4 into buffer 

фа. ар nomore 

cpr 1 Ғ із nomore sec? 

гохе intà Ға clear if nomore » D 
горад at restore register af 
"xx ' gestore bc, de. and hl 
ei f ra-bnable Interrupte 
гї 

incss А. 

1id,nnhlfillp 

pupqq af restare геуівеаг af 
ERI restore hc. de, and hl 
wi 7 yeeanable interrupts 
reti 


system іпітіајіватіоп 


idra 
Dit „та 
lara 
ео, па ҒА 
ept.na FC 


a CONF configure pore 


clear gli nf ram 
lárn а.0 
1 „ЛАМ 
19.621: a 
de RAMs} 
Бе. STACK -RAM 


өте up buffer pointers 
idddnn Ні, боё 
id.onhitiils 
10. onh) drainp 


/ conet secial port 
Тата в. THODE 


пас. па TSTAT 

Ійсг a, TCOHM 

uut.na TSTAT 

lidádnn яр, STACK ? lead stack pointer 
iat f get iotercupt mode 1 


ei f anable interrupts 
Main è anter the C progran 


Fut а character out through the seria! port 
Тп char іп to be output ін ір ^ reqieter 
B register destroyed 


tárr B. save 
"Ait an buffer eapty 

тап TSTAT 

andn UTERE 

jean out! 

idrr 6.6 

out.na TOATA 

ret 


бөзінб from C. 

Return char in ворог if ávailatis or -j 
£f che buffrr is empty. Check the queue pointer 
Filip against drainp. 


fe fillp > drainp, return char pointed ta by drainp 
and increment drainp. 

IF fillp = drainp snd drainp 1= buf, we have returned 
the huffsr is wmpty, Reset Hoth pointers ta “bul” 


7 and return |, Alsa send a GO to the host. 
idhi.anfilip 4 ВЕ ә fillp 

iddd .ande,draing F de ғ drainp 

“Ore å # сіғаг carry 

phchlasda 7 ftilp-drainp 


jrnze gart? d > clear if Filip 1: deatap 


Listing 2 continued: 


üOch 
ббс 
Оба? 
nog! 


0043 
0095 
00да 


Wide 
0021 
0061 
Düet 
0047 


Обе» 
Обе 
Obed 


jüse 
foes 
abel 
14172. 
0024 
oars 
aor? 


00 


LE) 
90 


те 


Fh 


gü 


98 
ug 


04 098 
@2 08 


ЕЕ 


G4 08 


91 
02 


594 


na 


al 


АЕ 


qet2: 


put: 


po 


pi 


р2: 


pit 


есес: 


-ФЯАН 


dyeing = fillp. How check drainp against buf 


1dddnn hl.Gaf я hl * bof 

XOTE a / clear carry 
shchisade hut-drainp 

іске — get! z wet if drainp * buf 


drainp = Filip and draeing із BUF, ao 
# retürn -1 end reset both pofntare to Бо} 
ldddnn de.buf drainpgefililpebul 
ld. nndd draing.de 
ld.nodd fitip.de 


Р ТІ «сор! в 1 send (ui! 

lda nn всорР 

срһ 1 

jrnza yer х clear if &topf » 0 
ldrn а, 20 

calinn ipate 


f ng char avail., Return -1 


iddfann hl,.-«1 


ret 
getuürn char from buffer and increment 
# drzaibp. 
lds de de=Grainp. бес стас feom buffer 
iucsH ds # inecrumshtt drainp 
id. oandddrainp.de 
idrr 1,2 return char 
lára h, û 
тет 


putisensme, assert 
Talles from C 
7 The arguments are оп tha stack at offsets б and б, 
4 respectively 
“sense” is che On@-of-sight соде to look For on the 
gram lines. 
^aagert" іш the one-of-eight собе ES place on tho 
proceasor input, 
г Both values must be complemented before use 
£ t£ tha variable "upper" was set іп С. assert thd 
upper саве linm 


idddnn №1.0 
ecalinn esr 
teat for upper caes 
ida.nn  wpper 
cpa 1 ^ phate? 


ЕО 
idrn à. SHIFT 
put.na PC 


ldrn В,4- Enunt 


10у .{каа, ё. 


“ 


arg! 100% For this ясап 


сері ? complement 

14%: d.a + to б 

idr.ixda,d. ArQ2: put this out 
ері # complement 


ldrr Е,й d tog 


# wait for acan а gense value 


ins.n Ра г input Proceawor B value 
cpr d 7 пая the code come up yer? 
jrrze рі # if pot, keep lodking 

4 output assert value 

ldrr a 

aut.na PA / val out to Processor A 


wait for scan complete 


ina.n РЕ ¥ input Processor B value 
cpr d Janke far mense code te change 
jrre p3 


| unasBBert lines 

iden A INIT 

oat. nà РА 

Hinze p! do it again until b = à 
out.na PC г negate shift 

jpun eret / back to C 


register &ave aequence 


fs .spiy / put iy onto the stack and put ret &4dóress іп ly 
puship / push ig onto the stack 

ldixnn б гору яр inta ix 

addixpp ыр 

adáhima ap $ add reset mtack pointer from stuff in hl 
14ерһ1 

j2.1* f return 

1dspix 

popix 

роріу 

ret 


P wardables in ram 
Ё artum at addrasa 800 (bag) 


nómare:, буге 


stopf: 


filip: 


„hyre ( 
-ward 0 


drainp: .word 0 


hut :z 


f the character queue 


z.«BÜFBIZ-HIGHW 


híghw: 


im. +H GHW 
topesa: byte 9 


Circle 397 on inquiry card. 


$-100 роне from $. C. Digital 


FLOPPY DISK CONTROLLER 


features: Майа! FOCI 

@ Single ot Qouble density, sides, in any combination of up 
іш four В" or 5.25" drives. @ Digital phase locked loop 
ә ОМА data transfer with cross ВАК boundaries, 248 
address, ОМА arbitation. € Monitor/boot EPROM accomo- 
dating two differant procassots, € CPM Bios programs. 
@ Sens oot to 19.2K baud. 


1808 CPU BOARD 


features: Model 280 CPU 

© 2, 4 ar 6 mhz clock. Ф 22 bit Address by Memory 
Mapping in 16K blocks. & 2 or 4Kbyle EPROM (not 
supplied) with Phantom generation Ө Jump on Reset. e 
Provision to run two different CPU's on the same bus, such 
as forth coming 8086. 


NEW 256K DYNAMIC ВАМ 


features: Model 258KZ 

© 8/165 Data, 248 Address. © Parity bit per Бүз е 
Transparent refresh № Unlimitsd ОМА e 15(msac. Access 
tima 9 Will rua 8088, 8088, 88000 to Bmkz, 280, 28000 
to mhz without wail states. 


NEN Бак STATIC RAM 


features: Model 64KS 

e 58/168 Data 248 Address & Disable in ZK increments e 
18Onsec Access Time {with BAKB) from address on, rung 
8086, 69000 10 ! Omhz, 280, 28000 te &mhz without walt 
stales & Battery back up capable, 


Board Sets: For Limited Time Only! 

e 7808 CPU, OMA Floppy ват CP/M 2.2, 6 АКВ 
Static Ram $3,000 

ө 7808 CPU, ОМА Floppy Canirolie, CP/M 2.2, 250%8 
Aam $1,250 

€ For CP/M Plus insiead of 2.2 add 550 

Please call for latest prices. 


Ай boards coníct 15 eat — 
pes. 


New Prices Effective May 1, 1983 
Prices т 


sus 
2% m» EPROM, соға софе ta TEPC 
came мазни and tested. 


Delivery is within 3 lo 5 worlong days. MC, Visa or COD 

orders accepted. (Add 56 for COD eden] Шпо residents 

add 58% sales tax. 

"CP/M is a ragisiared trademark of Digital Research, (иг. 
ОСЕМ. & DEALER PRICE AVAILABLE 


S. С. DIGITAL 
1240 N. Highland Ave., Suite #4 
P. 0. Box 906, Aurora, Illinois 60507 
Phone: (312) 897-7749 
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Text continued from page 250: 


delays are needed for carriage 
returns, backspaces, and tabs. The 
carriage-return delay is calculated by 
multiplying the current print position 
by a constant and adding the linefeed 
delay. If this number exceeds 65,535, 
a second delay must count the dif- 
ference. The tab delay assumes a 
nominal 8-character tab width. 

A character to be typed is first 
looked up in the [case (lowercase) ar- 
ray. If it is not found there, the ucase 
(uppercase) array is checked. A char- 
acter never found is ignored. The row 
and column indexes corresponding to 
the character's position in the array 
are converted by the bit array to one- 
of-eight codes. If the character is 
found in ucase, the upper variable is 
set to 1. The two one-of-eight codes 
are passed to the, put assembly-lan- 
guage subroutine. On return, the C 
program counts down the previously 
calculated delay and continues check- 
ing the character queue. The program 
will stop typing when a TYPE OFF 
sequence (ESC followed by Control- 
A) is found in the buffer. Note that 
typing will not stop immediately if 
there are characters in the buffer 


ahead of TYPE |. OFF. 


Typewriter Setup 

I have selected control characters 
to perform the typewriter's program- 
mable functions. These are found in 
table 2, [t would be helpful to follow 
an example of their use. To set the 
tabs and margins, the host sends a 
TYPE. ОМ sequence followed by the 
hexadecimal ASCII (American Na- 


DATA TRANSFER PROBLEMS ? 


Your Simple Solution is REFORMAT TER* Diskette Conversion Software 
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Function Hexadecimal Typewriter 
Code 


Value Funclion 
RELOC 03 
MARB 04 
CORR 05 
HALF 06 
MARL 07 margin lefl 

BS 08 backspace 
TAB 09 tab 

MARR margin right 
LOCK shifl lock 

CR carriage return 
ОН ^ 

TABC lab cigar 

TABS tab sel 

EXPR expri 

REP repeal 


тес 

margin bypass | 
correction key | 
hall space 


Table 2: This table shows control char- 
acter mapping. 1 have assigned the 
special functions of the typewriter to 
ASCH control codes. 


tional Standard Code for Information 
Interchange) codes 11, OF, and 12 for 
"EXPR TABC REP." As explained in 
the Praxis typewriter operating guide, 
this sequence will clear all tabs and 
margins and return the carriage to 
position 0. Because my program does 
not calculate a delay for these control 
codes, the host should wait a second 
or two before sending more char- 
acters. The host can now set the tabs 
and margins by sending space char- 
acters (hexadecimal ASCII 20) to 
move the carriage to the desired col- 
umn followed by the control func- 
tions MARL, TABS, and MARR as 
appropriate. Subsequent characters 
sent by the host will be printed by the 
typewriter until a ГҮРЕ OFF se- 
quence is found in the queue. 


Conclusions 

] have tuned the delay constants in 
the program for the fastest possible 
typing speed. However, because l 
rely on the Praxis typewriter's inter- 
nal buffer, 1 run very close to 
overflowing it. You may have to 
retune these constants for your par- 
ticular system speed. Along the lines 
of improvements, it may be better to 
sense when the typewriter has fin- 
ished printing a character by reading 
the F8 lines that control the 
mechanics. 

One keyboard function I did not 
implement is the КВ-/КВ-П switch. 
Being a toggle switch, it cannot be 
pulled like the momentary switches. 
A relay would do the job nicely. 

Гат quite pleased with the opera- 
tion of the typewriter. [t may seem 
that $250 is a lot to spend on a por- 
table typewriter. With letter-quality 
computer printers costing three to six 
times as much, however, the Praxis 
typewriter looks comparatively 
good. The quality of the type is excel- 
lent—crisp characters perfectly 
aligned, 

| have written several driver pro- 
grams on my host system to 
manipulate the typewriter, One pro- 
gram sets up tabs and margins and 
prints a file previously run through a 
word-processor program. А library 
of subroutines can be included in 
other programs to print output on the 
typewriter. One application is an 
elaborate checkbook program that 
uses the typewriter to print out 
checks. m 


VERSIONS 


Runs On Reads/Writes 


CP/M ——t£—- |BM 3740 
CPIM —=—— DEC RT-11 


* Avoids sarial communication protocols. 
* Needs only one system to transfer data. 
е Converts source code and data files. 

* Allows 2-way transfer 

» Quick, rellable, and inexpensive. 


(415) 324-9114 
467 Hamilton Avenue, Suite 2, Palo Alto, Calif 94301 


CP/M-86" ~q BM 3740 
TRSDOS || --——9— CP/M 
TRSDOS || -«——.—DEC AT-11 
DEC RT-11—4—»- CP/M 
CROMIX  ———»-DEC RT-11 


$249 "$350 
Requires 8" Норру drive 


TWX: 910-370-7457 


Circla 310 on inquiry card. 


Software Review 


Painter Power 
An Electronic Paintbrush for Artists 


Chris H. Pappas and William H. Murray 
Computer Science Department 
Broome Community College 
Binghamton, NY 13902 


Painter Power is a high-resolution graphics program 
that lets Apple II users create paintings on a color screen. 
Completed paintings may be viewed in a slide show on 
the color monitor or printed if a screen dump routine is 
available. 

Painter Power allows you to use the Apple Il 
keyboard, game paddles, or a joystick to paint color pic- 
tures. You use them to create "brushes" and to move ob- 
jects around on the “canvas.” We recommend, as a mini- 
mum, the purchase of a pair of high-quality, noncen- 
tering joysticks for the creation of brush shapes. (A 
noncentering joystick remains in position when released, 
easing figure and brush creation.) The brush moves 
across the screen at a predetermined rate of speed: snail, 
turtle, rabbit, and blitz. You control where the brush 
goes by the joystick and whether or not the brush is 


At a Glance 


Name 
Panter Power 


Use 

Permit the use cf a color television or monitor tO Serve as а 
painter's canvas for creating pictures from the Apple's high- 
resolution mode. 


Manufacturer 

Micro Lab 

2310 Skokie Valley Rd. 
Highland Park, IL 60035 
[9121 433-7550 


Price 
$39.95 


Features 
Contains two modes: beginner and advanced. The beginner 
mode i$ easier to use but has fewer options. Both modes allaw an 


touching the canvas (i.e., painting or not painting). 

Painter Power operates in two modes: beginner and 
advanced. The beginner level is not as powerful as the 
advanced, which requires time and patience to master. 
With the beginner level, you can be up and painting in a 
flash. We estimate that it will take about an hour to mas- 
ter the beginner mode and probably a month of painting 
to master the advanced mode—it has a lot of features. 
With either mode, you can really paint creatively. 


Beginner Mode 

The beginner mode supplies a preformed brush. You 
can create a different brush by using the brush-create 
mode and preferably a joystick, You can also control the 
brush's width and shape in the creation process and, 
hence, the patterns made with a stroke. 


artist to select background color and brush colors and shapes. The 
brush shape can be controlled from the keyboard, game paddle, 


ог Joystick. 


Format 
A locked 5'4 4nch floppy disk, 


Computer 

Designed го run on an Apple computer with a 1ó-sertor disk 
dive. Requires 48K bytes of memory and Applesoft in read-only 
memory or a language card. 


Documentation 
44-page manual 


Audience 
Anyone wishing to create color paintings for personal pleasure or 
presentation. 
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Once satisfied with the brush 
shape, you change to paint mode and 
select the background color for the 
canvas. Your choices are green, pur- 
ple, white, orange, blue, and black. 
As with oil paints, you can paint over 
previous work. This lets you experi- 
ment with a shape on the canvas 
before making it a permanent part of 
the picture. 

If unsatisfied with a painting, you 
can “purchase” a new canvas by hit- 
ting the "C" key and clearing the pat- 
tern. Masterpieces can be saved on 
disk for a future showing. 


Advanced Mode 

While the beginner mode will get 
you painting with a minimum of frus- 
tration, the real power of Painter 
Power lies in the advanced mode. It 
uses the keyboard, as many as four 
paddles or a joystick, two high-res- 
olution screens (one for brush making 
and the other for the painting), and 
four text lines (for controlling the 
display) at the bottom of the canvas. 
A wraparound mode extends the can- 
vas from —256 to +255 points in 
both directions on the beginner can- 
vas to —512 to +511 points on the 
advanced canvas. 

Two vectors on the text screen 
show the brush's location on the high- 
resolution display. The form is — 100, 
+70, where — 100 is 100 points left of 
the starting position and +70 is 70 
points above the starting position of 
the brush. While the brush is paint- 
ing, these numbers are constantly 
changing, which helps you position it 
precisely. 

Painter Power lets you design and save as many as 
eight different brush shapes. A ninth shape, called Quick- 
stroke, is available from among the eight original 
brushes. With Quickstroke, predefined patterns may be 
selected and painted on the canvas. 

With the advanced mode, you can create patterns with 
mathematical functions. These shapes include circles, 
flower petals, spirals, ellipses, and sine or cosine waves. 
You have control over the size, scale, number of repeats, 


and beginning and ending angles. 


h 


Y л 


Painter Power, 


Slide Shows 

The Slide Show option is a creative feature of this soft- 
ware. As many as 50 paintings can be shown along with 
optional titles. Each slide can be viewed for as long as one 
minute. The presentation is automatic. Once created, a 
slide show can be run by typing “М” when prompted. 
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Photo 1: Artist Chris Pappas prepares his 
canvas for a painting session using 


Photo 3: Novices will 
probably favor ab- 
stract art as a means of 
expression until they 
gain control over the 
brush. 
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You and your loyal admirers can then view the gallery as 
many times as you like. 


Painter Power's Weaknesses 

A major disadvantage of Painter Power became ob- 
vious when we tried to make a backup copy: the disk is 
locked. Shortly thereafter, we couldn't get the joystick to 
function correctly in the beginner mode. It took a letter, 
a telephone call, and two weeks to get a new disk. 
Replacements cost $5 after the 30-day warranty period. 
Can you imagine the frustration an artist would feel if the 
joystick failed to operate in the middle of a masterpiece? 
It would be like running out of paint and having to wait 
for a new shipment. 

Another disadvantage was a lack of total control over 
the brush. We had several frustrating moments when the 
brush took off on its own across the canvas. This disad- 
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vantage probably becomes less of a problem with ex- 
perience in using the system. 


Conclusions 

Despite its drawbacks, Painter Power is a real bargain 
for the price. It is a well-documented program with many 
deluxe features. № 
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Photo 2: The preformed brush (lower 
| left-hand corner) is moved about the 
canvas by means of the keyboard, 
| game paddles, or a joystick. Color 
| changes are made with keyboard 
commands, 
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Photo 4: A typical sequence in painting a scene. In 4a, the 
sailboat, water, and clouds were painted and saved on disk. In 
another work session (4b), the New York skyline was added to 
the scene. Finally, the sun was added to give contrast to the pic- 
ture (4c), During the creation of these scenes a “mistake,” such 
as an oblong sun, could be removed and repainted without 
destroying the whole canvas. 


May 1983 © BYTE Publications Inc 265 


BYTE West Coast 


Ferment in Silicon Valley 


There is as much ferment—of a dif- 
ferent kind—in Silicon Valley as in all 
of California's wine lands. Just as the 
soil and climate in Napa Valley are 
idea] for growing varietal grapes, the 
dynamism of Silicon Valley is ideal 
for starting high-technology com- 
panies, 

Engineers and programmers will 
move from an established company 
whose top management decides 
against developing their ideas into 
products to an environment favor- 
able to their work. Middle managers 
who believe their companies are 
neglecting a certain market segment 
look discreetly for engineers who can 
design a product that meets that seg- 
ment's needs, Graduate students and 
faculty at Stanford and other univer- 
sities in the area sometimes turn their 
best ideas into real products instead 
of dissertations and journal articles. 
Veteran entrepreneurs follow the 
evolution of technology and the 
emergence of new markets, trying to 
make a match. Venture capitalists 
patrol the towns along routes 101 and 
280 in search of bright, energetic peo- 
ple with original ideas and plausible 
goals. In recent years, venture-capital 
firms have gone beyond bankrolling 
people who come to them with ideas; 
these firms now study the market- 
place in search of unfulfilled needs 
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Phil Lemmons 
West Coast Editor 
McGraw-Hill Publications 
425 Battery St, 
San Francisco, CA 94111 


and then look for someone to start a 
company that will make a product 
that meets those needs, It's no wonder 
that new companies are constantly 
bubbling to the surface, 


p —Z—————— ae | 
How do companles get 
started? Profiles of 
four newcomers reveal 
different strategles. 


A sampling of a few new com- 
panies illustrates the variety of start- 
ups in Silicon Valley, Victory Com- 
puter Systems introduced two new 
microcomputer systems at last fall's 
Comdex in Las Vegas. The Learning 
Company produces educational soft- 
ware for children aged 3 to 13. Adap- 
tec develops and manufactures VLSI 
(very large-scale integration) con- 
trollers for Winchester disks. Evotek 
designs and manufactures high- 
capacity 5%-inch Winchester disks. 
Although the products of these com- 
panies represent different technolog- 
ies aimed at different markets, all 
four companies show the same im- 
agination and drive and face similar 
challenges. 


Victory Computer Systems 
Roger Vass, a co-founder of Altos 


Computer Systems of San Jose, Cali- 
fornia, had been walking the Floors of 
computer shows for some time 
wondering what kind of system he 
should build. He knew that the 
microcomputer market was crowded, 
and as a former vice-president of 
marketing for Altos, he knew that he 
had to identify the right market 
niches before proceeding to design. 
Vass's ideas gelled sometime be- 
tween the Dataquest conference on 
the microcomputer industry held at 
Silverado, California, in January 
1982 and the Hanover Fair held in 
West Germany the following April. 
Vass had considered building a desk- 
top workstation using color graphics 
and voice input/output but decided 
that the time had not yet come for a 
successful product combining those 
technologies. In the end, he decided 
to build a multiuser system rather 
than an integrated workstation. "It's 
my conviction,” Vass says, "that 
video-terminal technology and 
microcomputer technology are dif- 
ferent. I'm not sure you can do a good 
job with both at the same time.” 
Instead Vass chose to build a 
“clustered, shared-resource computer 
with an unburdened 16-bit host.” Vic- 
tory’s computers use not only a 16-bit 
microprocessor, but also a 16-bit 
hard-disk controller and an B-bit 


Resource Management. T. 


bm No, not 
However | 


| ы ТРА: 
Я ннен, АТ OUR PRICE, 
NO COMPUTER 
SHOULD BE 
WITHOUT ONE! 
Daisy-wheel, tetter-quality. interfaces all 
computers. Serial & parallel models at same 
low price. No tess than 18 print-wheels—onl 
$6.95 each List $849 ONLY 


SPECIAL, ONLY this month ...$527 


NEW: Tractor for TP-1, 
| вау гейго-Й1................- ‚....$159 


Displayed and sold at our Showroom, 
12210 Michigan Ave., Grand Terrace, СА: | 
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desk-top computer 
e 2-80 1 Floppy slandasd 2nd ontonal Opnonal 
termina. Qr use you own * СРУМ with user trendy 
‘shah а WordStat SpellChecker SpreadSreet 
Microsat! Basc 60 8 BASIC Lest $ № 51790, 
Limited Quantity CALL For Availability. 
NEW; Now mth double- бед (име density Вор 
| pees (800 KB storage) and wth Dara Base ане 
ment Softwarz CALL For Availability! 


At 


Extremely sophisticated 
Faphics and color @ 

0 491024 pxel) 16-bit 

ease) 126K standard, expandable io 256K 1.28’ 
ppies 1 MEG each [run sey CP/M program амай. 

able on B ) Oetachabie keyboard Integral monitor 

(monochromecolor) Extensive software 

НОТ Monochrome 1 Floppy Lest $3298 

HO? Monochrome 2 Floppies (55! 53995 

НОЗ Сайм momtor, 2 Foppes List $4998 


CALL ler appointment 


NEW: COD 15-Day Exchange Privilege (subject to terms below 


ORDERS & INFORMATION: Meme Gener Business Bureau 
Mo.-Fri. 9:00 AM-5:30 PM PST, Sat. 12:00 AM-5:00 PM PST 


1-(800) 845-5555 СА AK, НІ сай (714) 832-3443 TELEX 472-0127 ATTEN EMD 
BANK REFERENCE BARCLAYS BANK OF CALIFORNIA (213) 892-7244 
AMERICAN EXPRESS. VISA MASTERCHARGE 


B Ы AT APO. FPO. INTERNATIONAL ORDERS ACCEPTED 
INC Р.О. Box 3791, Riverside, СА 92519 


Computers іш Business, Home Aoplicabons, 
8 Scimce 
NEW. 15-Day Exchange Privilege (See “TERMS fer delaits| 


yet anyway, 
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SUPERCALC $295 CONDORD/B Ш 650 
SPELLBINDER 499 MONEYMASTER 199 
MICROPLAN 450 SPELLGUARD 199 


сносе $4995 — | 


Receve a complete package, including manuals 
Run the software examine Я mput dala and pa 
results 25 long 45 you want А smali рап af the 
program (eg "save or update ') 15 «accessible 
in the orginal package. but if you бесе 10 keep the 
software, and pay the balance of ds cost. you wili 
| 


receive a special passkey Ю unlock thal area so that 
al! features of the software ae af your command 
"For ай сотригогх “ 


STAR Computer Systems BUSINESS PACKAGES: 
Superior quality allows us to make an ua- 
tecedenied commitment: SATISFACTION 
7 MSAN OR FULL REFUND WITHIN 30 


Legal Тітекевріпо Accounting Package .... 52 


1250 | 
ог васп module whotluaty at $400 | 


Small Business em, including Inventory, A/R 
әле Entry) , Payroll, and General Ledger 
his System :5 more than engugn for the needs of | 
any small busmess up to 10 000 Ledger entnes/ | 
month. handies multiple checking accoums and | 
pints checks inventory поме; you when your | 
stock has been depleted and prepares sales separts | 
Payroll calculates ali Federal State & Local taxes 
allows all standard deductions plus 3 misc. deduc 
Mons. omnts all government-requeed reports and 
stores over 300 employees on а single 57% Hoppy 
MP stores 3000 transactions per monin on а 
KByte Floppy. and АМ priis invoices and 
statements Wit work with Appia. TRS BO, 
IBM. most CP/M computers! 


COMPLETE ACCOUNTING PACKAGE including | 
the 5 modules described above. ..and you oct 
а 20-6ау FREE exchange prial ONLY | 


lor any of out other products. 501 
$499 | 


Property Management System ................. 
Completa — Package. 
GA AIR (Ж АР PAY 
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ware or hardware al ou Cutter 
published ad prices! 
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Ай the features of EPSON-FT plus backspace con | 
лое utiderime 1151 $400 ONLY S CALLIN | 


special: New prices 
TOO LOW TO ADVERTISE! 


DEC VT 100 $1375 
DEC VT 102 $1320 
ADOS А1 $529 
DUME 102 $569 
| WYSE $799 
TeieVideo 970 $1069 
MONITORS & PLOTTERS: 
AMDEK 12” Amber $159 
AMDEK COLOR It RGB. hi-resplubion, 13” $699 
AMDEK COLOR In RGB $382 
ZENITH RGB tugh-resolution RGB $524 
PRINCETON high-res 12” RGB 5645 
NEC 12° RGB moh resolution $ CALL 
INTERFACES & MODEMS, ETC. 
Hayes Modems. 
SranModem 300 $214 
SmariModem 1200 $523 
MicroModem tl $289 
МктоМодет 100(5- 100) $289 
VENTEL RS-232 Modem $763 
55M modam 1200 Baud. autodial/rec $ 
MICROFAZER printer bulter $139 


Un Qut f 
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Your systems sales do not have to bea struggle! Here's a | | 
new way for you to increase your sales and profits: Close the sale o! any hard- 
ware/software combination. Then, rather than spend your precious time assembli 


mm 


and in- 


tegrating ай the indvidual components, give us а сай and we will do this job for you The com- 
pete system will be shipped to you ready to install, backed up by our guarantee of satisfaction! 


without a modem and supports commiumcation | 
protocol ta THE SOURCE. CompuServe, Dow-Jones 
Can be used also as a local terminal with a RS-232 | 


INTERFAZER t/multi-users, up to B terminals 


i! depen $239 | Runs mosi IBM-PC soti 
ТҮ nier sdaoter 1 -PC software and CP/M. 
Сет adapter WAPPLE |481 128K RAM 8/16 bt. 1 юру 
——ÀXSÓ— | monochrome graphics LIST $2.389 SCALL 
DOT-MATHIX PRINTERS: ZF-110 Similar 10 above. tut COLOR 
МЕС-8023А (par aeth | GRAPHICS, 2 floppies 15753459 $ АЦ. 
Mannesmann Tally 1604. 22.120 128K RAM 8/16 ВЫ, 2 lonmes 
KEW LOW PRICE е SCALL | monochrome graphics. 
Qiudata ВЗА 132 col (s/p) 5849 | Mogra duplay LIST 53,599 SCALL 
Ondata 84-P 200 со. 5 50 eps £994 | NEW HARD DISK. 113 MByte. burt-m 
Okidata 92 just released $ CALL LIST add $2000 to 11/120 modets above SCALL 


IDS Mecroprism serial and parallel mputs. 
(жо printing speeds and pring grades. 


Craft/Correspondence $519 
Letter-quality printers: | 
Нор 80 CPS (1) $2289 | 
NEC 3510 33cps serna $1449 
NEC 3530 same. parallel $1599 
DIABLO 620 25cps se 51094 | 


BROTHER НЯ 1 
OarsyWriter 2000 48K butter! 


TRANSTAR emmulales (майю parale $699 | 
TOSHIBA 350. heavy duty 1 5 $1649 | 
QUME NEW SPRINT Н 40cps ИБТ $1681 SCALL 


OLYMPIA ESTOOKRO Eleciromc Type- 
мине Printer: 17 5 CPS, sip 

TEC Daisywheel 40 CPS sip 

TRACTOR Inr TEC 


51150 | 
$1389 
5250 


$5 munmum) 
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COLUMBIA 1600 14-bit 8088. accepts atl IBM 
boards reads & runs adi (BM software put has Also 
addtony 7.80 processor 10 run Ем СРМ So 
| compatible и can even use IBAA keyboard! 128K, 1 
parallel & senal ports standard, 8 expansion slots’ 
COLUMBIA 1500 package computer as above + 
heyboard + CRT contr 


shippeg Absatuiely no retum on used or 
We пом offer 15-DAY EXCHANGE 
exctuding speci order елм Add 2% 


Lest $3 635 
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| New, ai the features of 802. PLUS = Larger Screen 
double the standard 12” video displays. Ad 
standard" e Migh-resoluben 
rapes under СРУМ, (640 я 240 pixels) standard! » 
rammable function keys standard! e And the 
best al ай: Priced af $1000 under the B021 With al 
these teatures. the new TeleVidea campur is an 
outstanding buy!" Lest $2405 

$ CALL For Availability 


$ CALL 


Advanced color graphics under Z-BASIC, 16 
bu (8088) & 8-bit (8085) 128K RAM, expand- 
able to 768K (Expand to 192K for only $180) 


) TERMS. Prices in this a шыу In prepaid orders paniy. telleri 5% cash discount off our régua sale pnces. Per 
ма] Checks ali 2 weeks [п Clear Fnrtune- ҚҰЮ compames Uriversies and Government owy 30 day net. based 
a (na cash) peces. COD based ол поп cash pnces and requies payment in tum by Caster $ Check or 
Гел check upon пеінету Самом residents 209 60 tax Tras ad supersedes all gno offers. Prices subyectio | 
change efc нен say be wilhiraen enthoot peior notice Ad merchandise new a ongenal factory cartons. car 
manufacturer s warranty and are covered Бу luli surance dus 
ref dim Sofware ештеме ONLY m UNOPENED ongin 
МЕСЕ хоре? to 10% sestocking charge oin returned merchandise 
im Handing пудр & Insurance 1 


CPIM 5 à купеге trademark of Digia Research, 
аа 7 
шымете 


ars fradercust of Митт Company APPLE 5 badema of Асе 


dam. 


Mecrosoft MursPan are ridema of Microsót Corp CYMA в trademark 
TurboDOS a vrademzrk of Software 2000 780A 5 regetered trademark of 2209 ис келін Қаған 


microprocessor to handle input/out- 
put for each serial channel. 

Once he made his decision, Vass 
moved quickly. Vass and Bill 
Daugherty, now vice-president for 
finance, used Visicalc to make projec- 
tions and a business plan. In July 
1982, Vass gave consultants the first 
contracts for the design of the two 
systems he planned to build. In 
August, Vass added electronics de- 
signer Jim Willott, who formerly 
worked at Zilog and Altos, to the 
Victory staff. Willott developed and 
oversaw further consulting contracts 
for the design of the Victory com- 
puters. Victory Computer Systems, 
which was not incorporated until 
September 7, 1982, announced its 
two systems at Comdex late in 
November. 

The two Victory series of micro- 
computers differ only in the central- 
processing-unit beard. Both systems 
use the high-speed VME (versa 
module European) bus, derived from 
the Motorola Versabus and adopted 
by Motorola, Mastek, Thompson, 


= | (GER 
И INCH TAPE CARTRIDGE 


Philips, Signetics, and other com- 
panies. (Victory expects to market 60 
percent of its computers in Europe, 
the other 40 percent in the United 
States.) Both systems include integral 
fixed Winchester disks holding 20, 40, 
or 85 megabytes of data, and integral 
tape backup. Both systems can run 
CP/M on 4 terminals while running a 
16-bit operating system on another 12 
terminals. Both systems will be 
capable of running new friendly soft- 
ware that requires advanced graphics 
capabilities. The С, [toh terminals, 
customized to Victory specifications, 
have options for color graphics with 
640 by 480 resolution. 

The Victory Spirit Series of com- 
puters is based on Intel's 80186 and 
runs operating systems from the 
Digital Research family. Victory 
made both choices in light of the 
many independent software develop- 
ment projects currently in progress 
for that hardware/software combina- 
tion in the business market. 

The Factor Series is based on the 
Motorola 68000 microprocessor and 


TIFIED 


DEI, the same company that leads the industry in % inch cartridge 

tape drives is now manufacturing fully certified 1600 bpi, 6400 bpi and 

10,000 bpi/fci tape cartridges. Built and tested to exacting standards, 

our cartridges are guaranteed. Buy DEI cartridges for your most critical 

application requirements. 

For price and delivery information, contact your local distributor or 

Data Electronics, Inc., 10150 Sorrento Valley Road, San Diego, CA 92121. 
Phone: (619) 452-7840, Telex 69-7118. 
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runs the Unisoft Uniplus System 3 
Unix operating system, which in- 
cludes some of the enhancements to 
Unix developed at the University of 
California at Berkeley. The Factor 
Series targets the industrial-applica- 
tions and process-control market. 
Because Vass sees that market as 
"software-development intensive," he 
chose the Unix operating system and 
its noted virtues as an environment 
for developing software. 

With a couple of important qualifi- 
cations, Victory Computer Systems is 
following the classic model of raising, 
venture capital. In this model, start- 
up companies raise capital in three 
rounds. The first round is for organiz- 
ing the company and designing a 
product. If that goes well, the outside 
capitalists will agree to finance a sec- 
ond round, which is for building a 
prototype. After the prototype is 
completed and working, the venture 
capitalists examine the existing com- 
petition and decide whether to invest 
in the third round, which involves 
manufacturing and distribution. In 
exchange for venture capital, the 
founders of start-ups surrender a 
percentage of their companies. Vic- 
tory Computer Systems differs from 
this model in that its management 
team was able to put in a substantial 
amount of its own money and Vass 
was able to move into production 
much faster than the usual start-up. 
As well, Vass’s background at 
Altos—his successful "'track 
record" —reduced the percentage of 
the company that the founders had to 
surrender to the venture capitalists. 

The greatest impetus in the found- 
ing of Victory Computer Systems was 
Roger Vass's willingness to use his 
own assets as capital. Now the com- 
pany has opened new manufacturing 
facilities in the Berryessa industrial 
park in San Jose. The sales and execu- 
tive offices remain in Gateway Place 
in the same city. 


The Learning Company 

Ann Piestrup, founder of The 
Learning Company, is an educational 
psychologist who spent 10 years 
studying children's thought and lan- 
guage and especially the problem of 
how to maximize learning of basic 


skills. She decided to develop educa- 
tional software "when I first saw that 
computers could do colorful, musi- 
cal, playful things." Piestrup's studies 
had shown that active learning is the 
key to understanding, but when she 
looked at existing educational soft- 
ware for microcomputers, she saw lit- 
tle that actively involved the children 
or that exploited the computer's abili- 
ty to generate immediate feedback us- 
ing color graphics. In December 1979, 
Piestrup expressed her views and 
goals to Carolyn Stauffer, former 
director of the Apple Education Foun- 
dation. As a result, the foundation 
gave Piestrup an Apple II Plus with a 
language card, graphics, and Super- 
talker and added $1000 so that she 
could hire a programmer, Piestrup 
founded Advanced Learning Tech- 
nology, a sole proprietorship, in 
order to receive the grant. 

Piestrup and another expert on 
learning, Barbara Jasinski, designed 
the first program, specifying every 
screen on graph paper to show exact- 
ly what the low-resolution color 
graphics should do. Alice Chiang, a 
consulting programmer to Interna- 
tional Business Machines, turned the 
specifications into an executable рго- 
gram. (Jasinski is now active in 
another new educational software 
company called Stepping Stones.) 

Piestrup used the company’s early 
experience as the basis for a proposal 
to the National Science Foundation 
and the National Institute of Educa- 
tion. Those two organizations were 
jointly awarding nine grants to both 
profit and nonprofit organizations For 
the advancement of the use of com- 
puters in education. Piestrup's pro- 
posal won a grant of $130,000 and 
she founded The Learning Company 
to receive it. 

Át that stage, Piestrup brought in 
Dr. Teri Perl, a mathematics educa- 
tor, and Warren Robinett, who has a 
master's degree in computer science 
from the University of California, 
Berkeley, and was a member of the 
original group of programmers at 
Atari. The programs resulting from 
the collaboration of Perl, Piestrup, 
and Robinett during the year's fund- 
ing from the NSF/NIE grant are in the 
public domain, but they convinced 


many people that The Learning Com- 
pany's approach to educational soft- 
ware would make for commercial 
success. 

Among those convinced were Tom 
Whitney, who formerly worked at 
Apple Computer Inc., and Jack 
Melchor of Melchor Venture Man- 
agement in Los Altos, California. The 
Learning Company raised $300,000 in 
January 1982 from the Los Altos 
venture-capital firm and individual 
investors. Since then the company 
has grown to a staff of 14, three of 


whom are programmers, The Learn- 
ing Company employs outside sub- 
contractors as well. By January 1983, 
TLC had developed seven educa- 
tional programs for children aged 3 to 
13. The programs all use color 
graphics and are interactive, self- 
pacing, nonviolent, and easy for 
children to use on their own. Recep- 
tion has been quite favorable. Both 
Apple and Atari market TLC prod- 
ucts, and TLC has signed with 14 
distributors, including Softsel, Micro 
D, and Bell & Howell. TLC is now in 


FRANCHISE OPPORTUNITIES. 


IT 
NEVER BEEN 
A BETTER 
TIME: 


The computer industry is experi- 
encing a spectacular growth, by 
1990 it will become а 20 Шон 
dollar industry. Computer retail- 
ing was one of the few industries 
not seriously effected by the 
recent economic crisis. 


Мо... a good time to consider 


a franchise opportunity with MicroAge, a leader in computer retail- 
ing. MicroAge fas a proven “track record" with over thirty fran- 
chised stores throughout the United States and Canada. In an 
industry where experience is crucial, MicroAge fas it, with six years 
computer retail experience and three years ін franchising. Из just 


good sense to go with a leader. 


If you're committed to success in computer retailing, It's essential you 
evaluate the MICROAGE COMPUTER STORES Franchise opportu- 
nity. Investment: $130,000-9200,000. 

For detailed information about MicrvAge "Franchise Opportunities,” 
tall (602) 968-3168 оғ write to: 


MicroAge Computer Stores Inc. 


1425 W 12th Place 
Tempe, AZ 85281 


Mi 


computer store 


“The Solution Share 
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the enviable position of deciding 
whether to accept a second round of 
venture-capital financing. TLC may 
not need more outside money. 


Adaptec 

Adaptec was started to design and 
manufacture LSI circuits for produc- 
ing inexpensive high-performance 
hard-disk controllers for microcom- 
puters, Adaptec's founders came 
from large companies. Larry 
Boucher, Adaptec’s president, spent 
10 years at IBM working on high- 
performance input/output systems. 
Boucher left IBM to join Shugart 
Associates in 1979 and was soon 
responsible for developing integrated 
circuits and designing disk соп- 
trollers, Boucher and Bernie Nieman, 
then an engineering manager at 
Shugart, developed the Shugart Asso- 
ciates System Interface (SASI) for 
connecting small computers and 
small hard disks. SASI has since been 
proposed as the ANSI (American Na- 
tional Standards Institute) Small 
Computer Standard Interface (SCSI). 

Boucher's decision to found Adap- 
tec was not instantaneous. "It grew," 
he says, "out of an inability to do 
what I wanted to do within the 
organization that I was working in." 
Shugart Associates was emphasizing 
disk drives and Boucher's primary 
interest lay in disk controllers and 
custom LSI chips. 

When Boucher founded Adaptec 
early in 1981, he brought in Nieman 
and another former employee of 
Shugart Associates, Wayne Higashi, 
who had been manager of design 
assurance, This group of three ex- 
Shugart employees brought in John 
Hulme, an expert in LSI technology 
who had worked as an engineer and 
manager of semiconductor projects at 
Fairchild, Hewlett-Packard, and 
Siliconix, 

Boucher, Nieman, Higashi, and 
Hulme agreed to contribute $15,000 
each and to work for one year with- 
out salary. They took some space in 
an old converted apartment building 
in Campbell, west of San Jose, and set 
about designing their first hard-disk 
controller. Ignoring noise from rock- 
band rehearsals and cabinet makers 
in adjoining apartments, Adaptec's 
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founders worked hard using their 
own S-100 personal computers and 
some surplus breadboards to develop 
a prototype. In the same period, 
Boucher refined Adaptec’s business 
plan. “We did the numbers 
manually," Boucher recalls, "but we 
used Wordstar running on an S-100 
system to write the plan." Within six 
months of the company's beginning, 
the prototype controler and the 
business plan attracted $1,650,000 in 
venture capital. 

In the two years since its founding, 
Adaptec has grown to a staff of 20 
and expects to have 40 employees 
before the end of 1983, The firm now 
has its headquarters in Milpitas, 
California. Adaptec has received 
another $4,300,000 in equity Funding 
from four venture-capital firms: 
Lawrence, WPG Partners, of San 
Francisco; Technology Venture In- 
vestors, Menlo Park; New Enterprise 
Associates, San Francisco; and Mer- 
rill, Pickard, Anderson & Eyre, San 
Francisco. 

Forecasting sales of $10 million in 
1983, Adaptec produces LSI products 
for Winchester-disk-drive control: 
chip sets for use in high-performance, 
multitasking applications and a single 
controller chip for use In personal 
computers, According to Phil Devin, 
an Adaptec product marketing man- 
ager, the company has “had evalua- 
tion-unit orders from all the major 
microcomputer companies and some 
of the major drive manufacturers.” 
The Winchester Controller Chip will 
cost $52 in large quantities in 1983 
but that price is expected to fall to $36 
in 1984. 


Evotek 

Sometimes venture capital comes 
through acquaintances. George Bren- 
nan, who has held senior manage- 
ment positions at Memorex, Honey- 
well, and the Marshall Electronics 
Group, knew some of the people at 
Ibis Systems in Los Angeles. Ibis 
makes high-capacity hard disks using 
thin-film media for use with IBM 
3300 series computers, Brennan saw a 
need for high-capacity, high-perfor- 
mance 5%-inch Winchester disks to 
be used with microcomputers, and he 
approached Ibis about licensing its 


technology for the microcomputer 
market. Ibis agreed and soon Brennan 
was developing a business plan for 
Evotek. 

After people at Ibis looked at the 
plan, they asked Brennan if they 
could send it on to two venture- 
capital firms that backed Ibis. These 
were the Hillman Group, reputed to 
be the largest of the venture-capital 
firms, and Rothschild Inc., of New 
York City. Brennan agreed and soon 
both venture firms backed Evotek, 
with the Hillman Group putting up $3 
million. 

Evotek was incorporated in June 
1981 with George Brennan as presi- 
dent. Burton Sisco, another founder 
and the vice-president of engineering, 
had worked with Brennan at Memo- 
rex, Gordon Steel, vice-president of 
finance, and Edmund Turek, vice- 
president of operations, also had ex- 
perience at large companies. 

Turek sought candidates for em- 
ployment at Evotek who had experi- 
ence designing 14-inch Winchester 
disks. From the beginning, Evotek's 
goal was to bring the technology for 
large hard disks down to the 5%-inch 
size commonly used with micro- 
computers. 

By June 1982, Evotek had proto- 
types ready to be exhibited at the Na- 
tional Computer Conference in 
Houston, Evotek then had 50 em- 
ployees. In late November 1982, 
Evotek showed "preproduction" disk 
drives developed from the proto- 
types, and in January 1983 Evotek 
began shipping a family of hard disks 
that use thin-film media to store from 
7.8 to 51 megabytes. The company 
now occupies a 50,000-square-foot 
building in the Sutter Hill-Fremont 
Business Center, a business park in 
Fremont, 10 miles north of San Jose. 
The number of employees had grown 
to 160 by February 1983. 


Looking for Venture Capital? 

People looking for sources of 
capital may find the Directory of 
Venture Capitalists useful, The pub- 
lication is available for $20 from the 
Western Association of Venture 
Capitalists, Building 2, Suite 260, 
3000 Sand Hill Rd., Menlo Park, CA 
94025, 8 


HERE'S 

THE PERSONAL 
COMPUTER AD 
OUR COMPETITION 
DOESN'T WANT 
YOU TO READ. 


It's an ad for NEC's АРС” 
Advanced Personal Computer. 
A solutions-oriented system that 
solves business problems in the 
simplest, most cost-effective way. 
The APC supports both CP/M-86" 
and MS-DOS” It can store more 
information than any system in its 
price range. In short, it's got the 
best price/performance of any 
personal computer. That's why our 
competition would pr at you 
never see our systr 

We asked sor ! 
men who $ Stems 


s jn the 


“That APC of yours is t^^ most 
powerful computer of г aS І 
І saw. | don't know hov | 
for that price.” 

"Now that I've used it NI 
awhile, | see why you nam 
Advanced Personal Compute à 

And that from bu~ ^ssmen 
who have tested t' zetition! 
When you see the you'll 
understand why, all p 
others, all of these bå 
picked NEC. 

Our business software 
was optimized to take 
advantage of the APC's 
unique hardware features. That ^ 
makes system operation faster 
and easier. 

Our software includes a full set 
of general accounting packages, ТІ 
word processing, mailing list modele 
management, business planning, The 
database management, and com- combing а 
munications. And we're readying black high-fes 
many more. 128K bytes ӨШ 

We're the only company to a 1-million-byt&l 
back our software with a unique keyboard and та 

‘nconditional guarantee. It will dard features ус 

yk or you get your money on competitine 
k. 
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F Our high-resolution color 
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The АГ screen images— 
lines kcharacters 
pi аге unprecedented 

in their clarity. 
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МЕ се for Е the Ded 
computer our competition wishes 
 бісге against resolution had never been invented. The 
Betitive systems often must. Advanced Personal Computer 
Р from NEC. Return the coupon to 
NEC Information Systems, Inc., 
5 Militia Drive, Lexington, МА 02173, 


Т == 


APC is a trademark of NEC Corp. 
СР/М-86 is а Irademark of Окна! Research, inc. 
MS-DOS is a trademark of Microsott, inc. 
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Advanced Personal Computer. 1 
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Cily, Stale, Zip | 
Telephone | | 


NEC Information Systems, inc. | 
5 Миа Drive, Lexington, МА 02173 
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NAPLPS: A New Standard 
for Text and Graphics 
Part 4: More Advanced Features 


and Conclusions 


A standard way to encode color mapping and animation, 
closing with some predictions on how NAPLPS 
will be used by personal computers. 


This is the fourth and final part of 
this series of articles on NAPLPS, the 
North American Presentation-Level- 
Protocol Syntax, a new communica- 
tions standard for encoding both tex- 
tual and graphics information. With 
this standard, graphics information 
can be sent from camputer to com- 
puter, or from peripheral to peripher- 
al, with little regard to inherent dif- 
ferences in the display capabilities of 
the various machines available. Such 
a standard will be particularly impor- 
tant for proposed mass-market data- 
communications systems such as 
videotex. 

The first part of the series presented 
an overview of NAPLPS. The second 
part gave a detailed analysis of its 
basic features. And last month, some 
of the advanced features of NAPLPS 
were discussed. This month I will 
continue that discussion and conclude 
with some predictions about the 
future of NAPLPS. 
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is an independent consultant specializing in in- 
feractive computing systems, 
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These predictions are based on the 


premise that personal computing has 
not yet reached the majority of peo- 
ple in the world. For that to happen, 
personal computers must be very 
easy to use. Those readers who may 
be dreaming about the day when 
everyone will be assembling 5-100 
kits and toggling in bootstrap pro- 


Figure 1: A typical color table used with 
color modes 1 and 2 in NAPLPS, Each in- 
dex value corresponds to a specific color. 
Note that the index values are arbitrary 

and that no index value appears more 
than once. Each color ís represented as a 
mixture of the primary colors red, green, 
and blue. 


grams should probably reassess their 


Advanced Color Capabilities 

As was mentioned in part 1, 
NAPLPS supports a variety of color 
modes. The most primitive one 
(mode 0) is quite portable and will be 
used in the majority of applications. 
As was previously described, colors 
are specified in color mode 0 by іп- 
dicating the relative amounts of red, 
green, and blue that should be mixed 
to form the desired color. 

Color modes 1 and 2, however, use 
a technique called calor maps or color 
tables, As shown in figure 1, a color 
table is a set of indexes and their cor- 
responding colors. These are tied 
together using the Set Color and 
Select Color commands. As can be 
seen in the figure, a given mixture of 
primary colors can be used more than 
once, and all the indexes do not have 
to be used. Note that the index value 
does not have any direct relationship 
with a hardware drawing value at this 
point. 

In order to make an entry in the 
color table, you must first use the 
Select Color command to specify a 


certain index (see figure 2). This index 
value is encoded in the byte or bytes 
following the command and usually 
ranges from 0 to 63, although indexes 
as high as 16,777,215 can be encoded. 
After an index is chosen, you can 
then use the Set Color command to 
specity the mixture of red, green, and 
blue values that should be associated 
with the index. 

When you want to select a color for 
drawing in color modes 1 and 2, you 
must specify the index for that col- 
or—not the actual color. The primary 
difference between modes 1 and 2 is 
that mode 2 allows you to specify a 
background color for text characters. 

As shown in figure 3, when a pic- 
ture is drawn into display memory, a 
drawing value is allocated to each in- 
dex. This value is written into the dis- 
play memory. The color information 
currently associated with each index 
is put into a hardware register associ- 
ated with each drawing value, and 
anything drawn with that display- 
memory value will have that color, 
Note that a display value is allocated 
to an index only when drawing oc- 
curs. Also, each display value is 
allocated to only one index. 

In order to create blinking and 
animation effects, the color associ- 
ated with an index can be changed 
using the Select/Set sequence de- 
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Figure 2: The Select Color and Set Color commands used to specify a color-table index 
value and a red, green, and blue mixture, respectively. (The codes 3/14 and 3/12 are an 
alternate way of indicating the hexadecimal numbers 3E and 3C.) In color mode 2, two 
indexes can be specified in the Select Calor command if a background color for text is 
desired. The normal sequence used to load the color table is to first select an index and 
then set a color for that index. These actions cause a relationship to be established be- 
tween an index value and a color. After a table is set up, each set color can be used by 
using the Select command. Also, the color associated with each index value can be 
changed by using another Set Color command. 
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HARDWARE 
DISPLAY MEMORY COLOR TABLE DISPLAY SCREEN 


Figure 3: A typical color-table implementation. Note that special color-map hardware is required. The drawing value is the one used 
when drawing occurs in the display memory. It is an index into the hardware-based color map. 
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Figure 4: The Blink command is used to establish one or more asynchronous blink pro- 
cesses, These processes automatically modify the contents of the color map. In short, 
the Blink command causes the color of the current color index to be temporarily 
changed to that of the "to" color index. The on, off, and phase-delay times are specified 
in 1/10-second resolution, which allows this system to be compatible with both North 
American (60 frames per second) and European (50 frames per second) television sys- 
tems, These times are used to control how often the color map is modified. 


scribed above. This change will cause 
everything on the display screen that 
has been drawn with that value to 
change color. 


Color-Table Animation 

The Blink command is used to set 
up automatic color-table animation 
sequences, As shown in figure 4, the 
Blink command is followed by 
several bytes that indicate a color- 
table index, an on interval, an off in- 
terval, and a phase delay. 

When the Blink command is speci- 
fied, a process is established that 
coordinates the timing and interac- 
tion that occur between two color- 
table entries. The “from” color-table 
index is set to the current color index 
(i.e., the last selected index), The "to" 
color-table index is the index specified 
in the byte immediately following the 
Blink command. 

As shown in figure 5, the blink pro- 
cesses are independent asynchronous 
activities that copy values from one 
entry in the color table to another. 


During the on interval, the color cor- 
responding to the index specified by 
the "from" color is saved in an area of 
memory called the process-control 
block. Then the color corresponding 
to the index specified by the "to" in- 
dex is copied to the "from" index. If 
the new color is different than the old 
color, a visual result will be seen. 

Similarly, during the off time, the 
color information saved in the pro- 
cess-control block is restored to the 
color index specified by the "from" 
color. 

For simple blinks or flashing, the 
"to" color index can specify a con- 
stant color that is used for copying 
purposes but not drawing. At this 
point it should be clear why hardware 
drawing values are not allocated to 
an index until actual drawing occurs. 
This technique allows each screen- 
based color to have a unique 
"from/to" color pair without requir- 
ing that colors be shared. 

If you are following carefully, you 
will note that, at the beginning of the 
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When you compare the Olivetti M20 with any other 
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Figure 5: An example of three blink processes used together. The first process saves the contents of the color map at index 5 and then 
copies the cantents of index 4 into index 5. After 0.1 second. the original contents of index 5 are restored for 0.3 second. The second 
process saves the contents of the map at index 6 and copies the contents of index 5 into index 6. Note that the second process can copy 
the contents of index 5 during the time it has been changed by process 1, causing a variety of effects. The third process, which runs 
very slowly, saves the contents of index 25 and also copies the contents of index 5 into index 25. When changes are made to the colors 
in indexes 5, 6, and 25, the corresponding hardware color-map registers 12, 11, and 0 are changed, causing visual changes to the 


Screen. 


on time, the color in the “to” color in- 
dex is copied to the “from” color in- 
dex. This copy is made independently 
of any blink activity that may be set 
for the “to” color. Thus, this copying 
could occur during a time when the 
"to" color has been changed by 
another blink process. The result is 
that multiple blink processes can be 
set up to allow colors to ripple 
around the color table in regular and 
irregular patterns. These patterns can 
be used to produce dramatic anima- 
tion effects under full control of the 
terminal and without the need for 
host interaction. 

These animation effects, plus the 
other features described in the pre- 
vious articles, should establish 
NAPLPS as the most extensive infor- 
mation-exchange protocol! available. 
As time goes on, it is expected that 
NAPLPS will replace ASCII 
(American National Standard Code 
for Information Interchange) as the 
standard for information inter- 
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change. As this occurs, almost every 
area of computing will be affected, In 
order to prepare for this impact, we 
need to look into the future to see 
how NAPLPS will help shape the 


world, 


Predictions and Conclusions 

If one sits back and attempts to pre- 
dict the future of personal computing 
and information exchange, some ob- 
vious predictions come to mind: 


1. Integrated text and graphics will be 
essential in all visual information 
exchange. 

2. Personal computers must be de- 
signed to be so easy to operate that 
a casual user can begin doing use- 
ful things immediately. 

3. A personal computer will be used 
as a línk to the rest of the world 
rather than a diversion from it. 

4. People's efficiency will be in- 
creased by allowing concurrent ac- 
tivities, 


5. The average personal computer 
user will be more of a consumer 
than a producer. 


It should be noted that I have said 
nothing about the size of memory 
chips or the density of disk drives. 
These predictions involve only func- 
tionality and the user's view of com- 
puting capability. I am a firm believer 
that the consumer will be the ultimate 
decision maker when the fate of the 
personal computing field is decided. 
These users will make these decisions 
based on what they see, hear, and 
touch. They will not make their deci- 
sions based on how many chips are in 
a box or whether interrupts are en- 
abled during DMA disk transfers. 

Using these predictions and a little 
imagination, we can hypothesize 
what the ultimate personal computer 
will be like. Figure 6 illustrates my 
view of such a machine. Four func- 
tional servers are clustered around a 
central switching, control, and com- 


noe The best 6502 Assembler in 
the World 


a 
е a 
Hayden's Object Relocatable Extensive Macro Libraries The Editor All features are documented ё 
боав Assembler for Micros Memory Constant Co-resident screen editor: clearly and extensively. Source 
(ОНСАЯМ) gives you the kind Declarations: o Global search and replace listings for the subroutine 
of high-level support you'd — © Integer o Block move e and neacro libraries, as well 
only expect to find ona main о Character O Entry of non-keyboard as the operating System, are 
frame. Now you can develop о Four-byte Integer characters өтсіибесі. 
sopbysticated applications O Hexadecimal S o e |, 
withthespeedandeaseofa с Floating Point upports Tower case 7 ОВСА. If you're serious aboftt 
high-level language, yet retain | adapters and shift-kgy diveloping 6502 0f tware, it's 
the control and efficiency that Relocatable object module modification Е °. * thegne (Фһауе. 
only assembly languagecan generation 80-column: horizon a of. я 
фе. © Fast assembly directly to scrolling with 40: ? жарты ffm уст local 
' disk displays еә oes 2.6 isi А 
The Assembler Program segmentation: ы и 
Масго language features: © Selectively assemble individ- The өңеші E i j™-937-0200) © 
o Conditignal assembly of ual subroutines Monitor: transparent con- le ll di оқ 
© source and macro files © Global and local scope of trol of system from one Apple I disk, “eh 3.3 
© Separate source and macro symbols command level Two irives i HU. e " 
files Extended Disk Commands: а 5 р ен 95 
о Nestable.magros The Linker о File copy tae ae ak abs | 59%, 
о Paraméter mid-string and Produce executable binary о File undelete = 
string search functions files from relocatable object © Catalog sort a е 
о symbolic parameter modules © Wildcard filenames о 
е Ына Link routines from library Disk ZAP: Built-in disk ° 
© bt singi апа boolean ^ files sector editor a " 
o Bia sd subscriptinf Link subroutine Optimized DOS 3.3 compat- .. e 
о Global communication  . re-assemblies ible operating system 
between macros Define a new origin for pre- Operating system interface: e X 
© Macro expansion loop cont@l viously assembled code O Supports a variety of т ө 
о Count, fength and type Invoke at assembly time or _ ©O figurations ә 
parameter-attribute fgnctions | byttommand о User-modifiable to allow link- © 2 
aee a age of custorn dnvers for | 9 
eSubroutine libraries: peripherals е e 
€ 
© Floating жіпі and double- | e 
precision routines БАК RAM supported, ө 
e " o Trangcendentalgunctiong ә 4Bkrequired | | а А А ё 
© Hi- and lo-res graphics ... 
o Multiple-precision integer % This unique gray of features 
math e апыр appara UR Р 
itself@ the power o is 
© Input andeutput уры 4 


Сігсів 528 оп Inquiry card. 


SOFTWARE 


) HAYDEN 


USER-INTERFACE 
SERVER 


BALANCE 
12 36 


12 82 
TOTAL 


KEYBOARD 


FILE 
SERVER 


CENTRAL 
COMPUTATIONAL 
IMPONEN 


NAPLPS CON 
(MULTITASKING) 


HARD-COPY 
SERVER 


ZA 


TABLET 


COMMUNICATIONS 
арна) SERVER 


NETWORK 
INTERFACE 


Kea > 


HP 


PLOTTER 


Figure 6: The ultimate distributed personal computer system for the serious user, Each of the components is an independent entity, 
each with the power of a typical personal computer available today. The diagram illustrates functionality and does not necessarily 
imply physical partitioning. NAPLPS is the language used between all components, especially between the User Interface and the 
Central Computational Component, The User Interface may be able to run a variety of local screen-based text and graphics editors 
without informing the Central Computatianal Component. 


putational unit, These four functional 
servers are not meant to indicate 
peripherals hanging on a microcom- 
puter. In fact, they may instead be in- 
tegrated into one unit. To put things 
into perspective, I imagine that each 
of the functional servers would have 
the complexity equal to or greater 
than that of an [BM Personal Com- 
puter. 

The Hard-Copy, Communications, 
and File Servers are straightforward. 
Ideally, the Hard-Copy Server would 
support integrated text and graphics 
in high-resolution black and white. 
Color hard copy would be desirable, 
but I could probably live without it. 
The Communications Server would 
provide all links to off-site services 
through modems and local networks. 
The File Server would provide the 
typical storage and retrieval func- 
tions. Features such as automatic 
redundancy and backup might be 
transparent to the user, Database- 
management capabilities could be 
built into the File Server, which 
would be responsible for organizing 
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the database in the optimum way 
based on the user's answers to certain 
queries. 

The User-Interface Server would be 
an extremely high resolution color- 
graphics display with a variety of 
user-input devices, All input editing 
would be handled by this server. The 
user should be able to enter text and 
graphics with equal ease. The ability 
to point to objects on the screen 
should be available from any of the 
input devices. And the User-Interface 
Server should be able to support 
multiple windows, representing 
various concurrent activities current- 
ly in progress. 

The Central Computationa] Com- 
ponent would be a multitasking sys- 
tem with the computational capabili- 
ty similar to most multiuser timeshar- 
ing systems. A process (or task) 
would be active for each window in 
use in the User-Interface Server, Ad- 
ditional processes could be created to 
perform tasks for the user. 

The Central Computational Com- 
ponent would also be responsible for 


coordinating all server-to-server in- 
teractions. It would also act on the 
user's behalf if some attention is need- 
ed and the user is busy. For example, 
electronic mail received via the Com- 
munications Server would be stored 
in the File Server without the user 
becoming involved, The user would 
be able to retrieve the mail at a later 
time. 

Given this model of an ultimate 
personal computer, it becomes useful 
to begin charting an evolutionary 
path from our current position to this 
ultimate system, It is obvious in 
figure 6 that the User Interface must 
be present in the system before any 
other component. It is not obvious 
that the user needs any other compo- 
nent as long as the User Interface has 
access to a Central Computational 
Component. 

The first step along the evolu- 
tionary path is to give the user a User- 
Interface Server. From that day for- 
ward, the user's view of the system 
begins to form. (The old adage "love 
at first sight" can be applied to com- 


MEET THE JUGGLERS. 


And what a unique troupe they are. Mullen's jugglers will keep your operation 
clicking, buzzing, stamping, whirring and whooshing. They manipulate everything from 
flourescent tubes to hydraulic presses. Mullen 
components don't drop the ball, either. 

If you ever feel like you have a thousand 
things to juggle, get help from these STD pros. 


They're versatile. They're reliable. 
They're Mullen. 


NEW PRODUCTS 


(Qty. 1-3 prices) 


STD 801 and 811 Card Cages 
Black anodized aluminum card cages, with 
motherboard and card retainer bar for use in high 
vibration areas. Specify bottom mount (801) or back 
mount (811). $225 (8-slot motherboard), $265 (12-slot). 


STD 881-8 "NEMA 12" Computer 


Enclosure 
Intended for unfriendly industrial environments 
Splash-proof box (oil and dust tight) includes 8-slot 
motherboard, card cage, card retainer bar, switching 
power supply (*5V @ 6A, +12V @ 1A, -12V @ 1/2A), 
115V AC input. Introductory offer: $595 Options: 12- 
and 16-slot motherboards, stainless steel enclosure, 
EMI/RFI shielding. Call for quote on options 
STD BUS COMPONENTS 
(Qty 1-3 prices) 
STD 001. Flat cable terminated prototyping board. $49. 


STD 002. Dual 18 edge connector terminated 
prototyping board. $554. 


STD 003. Termina! block terminated prototyping 
board. $59. 


STD 101. Extender board, 8.4" long. $59. 

STD 201.8-channel TRIAC 
(4A/117V) output board $229. 
STD 211.8-channel opto-isolated 
line voltage Input board. $194. 
STD 221.8-channel SPST reed 

relay output board. $169. 

STD 231. 8-charnnel 

low-vollage isolated 

qu "^ | | Hug | 4 “Ы | три! board, $194. 

" м aw у Л А | ! ы. 5 STD МВО". &-slol 

ни AAAA M, Е ($135) or 16-slot ($175) 

ET | | | | | HAJ Ч high-speed motherboard 
mer | STD 16K НАМ”. 

16K X 8 Static memory 


f 
L 1 L 
' 


s ANS Na Au bs A 


E 
т 1 
Уфф | 4 | 
1111 " card. $325. 

гі El Ü са STD CPU Z*. à MHz 

' ^ ie Stree — 280 CPU board with serial ИО and sockets 
| TII | T r BK of RAM/ROM 5335. 

For more information, call Mullan Compulur Products й! (415) 783-2855 

и write to МСР те Huy R214 Rinviward. Г.А 994544 
These dealers algo car ү Mullen рос Jade Compuler Prodiicts, 1001 Rosecrans 


Hiwtharne, СА 90250. (213): L 17707: Priority One Electronics 9151 Dearing 
Ghatsworth СА 01311. (213) 709-5111 and Advanced Compuler Products. F.O. Box 
17329, tying, GA gara. ВО» -H2 AL) 

ПЕНЫ илт ty Сазнрир сре ЕТІЛІП Coin: AF з i) MEP ще à ынта!) attimo fib 


pow Aun ae he cimewpi wimuni mii Clrale 820 on inquiry ard. 


Monte Carlo Card 


THE DISTINGUISHABLE CARD FOR THE DISCERNING USER. 
FIVE FUNCTIONS ON A SINGLE BOARD 


64K to 1 Megabyte RAM Memory 
ONE IBM Compatible Centronics Parallel Port 

ONE IBM Compatible RS-232 Serial Port 
Clock/Calendar (Perpetual Time Keeper) 

Dual-Port Joystick Interface 

Future Upgrade Option: Plug-On Direct Connect Modem 
The Clock/Calendar has full alarm features 

and 1/100th second timing. 


coe + + 


The Monte Carlo Card was 
This car d is the Ultimate ingeniously engineered to ensure 
IBM Peripheral. that the maximum possible variety of 
See Your Local Dealer. the most sought-after features demanded by 

‘ PC users was amassed upon a solitary board. 
Available Providing users with the best value for money, 


functionality, reliabillty, and flexibility, were 
our primary goals, which will enshrine the Monte Carlo 
Card as the premier expansion board for any PC user. 


See Your Local Dealer or Call 


|-С Magic + 
GRAPHICS SPOOLING TERMINAL 


* Full Color ог B/W Tones ‚| 
e Selectable buffer « Н5-232 Direct ог 
mr eir mie — 1K to 64K Modem connection 
‚ Serial or Parallel • Full terminal capability on 
Reproduce Graphics * True Background a chip! Printer Hardcopy/ 
from Screen to Dot Matrix spooling at your fingertips Echo 
Printer, Full Screen or • Save processor time ‚ Fullinput/output buffering 
Sub-Section SAVE * Background terminal 
* Rotation, Color Hue MONEY features 
Selection н • Easy for user 
. Shift PrtSc Graphic E e customization 
Dumps 
* Color on Prism 132/80 
* Operates on 


EPSON/NEC/C-ITOH 
_ PRISM/OKIDATA FOR YOUR IBM РС. 


ІВМ (5 а registered lrademark of International Business Machines, Corp. MBI and I-C-Magic are Irademarks of Microcomputer Business Industries, Corp 
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INTEGRAL 
USER INTERFACE 


CENTRAL 
COMPUTATIONAL 
COMPONENT 


MODEMS 
USER-INTERFACE 
SERVER 


CONNECTION TECHNIQUES 


CENTRAL 
COMPUTATIONAL 
COMPONENT 


HARDWIRED 
{RS-232C) 


CENTRAL 
COMPUTATIONAL 
COMPONENT 


N ie ANEOUS NETWORK 
CABLE TV, 


SATELLITE, ETC. 


CENTRAL 
COMPUTATIONAL 
COMPONENT 


Figure 7: The User-Interface Server can be connected to the Central Computational Component in a variety of ways. A modem ora 
network arrangement allaws a person to start using a User-Interface Server long before the Central Computational Component is 


needed, 


puters as well as people.) 

Because of this user view that is 
established, one is driven to give the 
user as much capability from day one 
as is economically feasible, even at 
the expense of not providing other 
components in the system. This 
strategy is compatible with the fact 
that a user will judge a system 
primarily from interaction with the 
User-Interface Server. 

Once a user is given a User-Inter- 
face Server, another serious situation 
develops: the user will not want to 
give it up. This implies that when the 
user eventually obtains a Central 
Computational Component, he or 
she will expect the User-Interface 
Server to work with the new com- 
ponent. 

What this all comes down to is that 
the user should be given the ultimate 
text/graphics terminal before any 
other component. The capabilities of 
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this terminal should be standardized, 
and everything but the kitchen sink 
had better be available, because the 
capabilities of that terminal will help 
shape all future services. And the in- 
terface to that terminal must be clear- 
ly defined before any terminals are 
given out. 

This is where NAPLPS becomes in- 
volved—as the text/graphics termi- 
nal-interface protocol for the User- 
Interface Server. As shown in figure 
7, a NAPLPS terminal can be con- 
nected via a variety of mechanisms to 
a Central Computational Compo- 
nent. From the first day of use, the 
user sees a certain set of capabilities 
and begins to get used to the local 
editing features available in the ter- 
minal. If a user is connected to a host 
via a modem, all computation and in- 
formation are obtained from the 
remote host. The spectacular text/ 
graphics displays are there from the 


beginning and are not something the 
user must dream of having. 

From the host computer's point of 
view, the user is now a constant, a 
known entity with a standard inter- 
face. Services can be developed with 
the assumption that the user will not 
be a moving target. This stability 
gives the developers of the host 
system more incentive to develop 
more services. More services attract 
more users, and more users of course 
mean more money, etc., etc. 

The user begins to consume the 
prepackaged information and ser- 
vices. Most users may not want to 
become programmers or system ad- 
ministrators; they merely want to ac- 
complish a task and get on with the 
rest of their lives. 

At some point in life, however, a 
user may become more sophisticated 
and require a dedicated processor. A 
Central Computational Component 


DBPlus 


SORT, COMPRESS, and TRANSFORM 
dBASE ІГ DATA FILES 


тағы 
F 


Time Saved with DBPlus 


588388 


MINUTES 


RECORDS SORTED 
If you are serious about dBASE II” 
you need DBPlus. This program 
runs outside of dBASE II and per- 
forms the following important 
functions on dBASE II” data files: 


DBPlus" is designed to free you 
from the chore of typing or 
memorizing a new language. In 
most cases all you have to do is 
move the cursor to the next menu 
item and press return! 


DBPlus" can sort a data file up to 
15 times faster than dBASE II on a 
single field; 32 fields may be sorted 
in a single pass and each additional 


field requires 196 more sorting time. 


A copy of any dBASE II” data file 
can be produced which is only 
30% to 40% of the original size. 

The compressed file will save 
you transmission time and phone 
costs when you send a data file 
over a modem. 

Making backup copies of large 
data files can use up many floppy 
disks. Compressed files will save 
you space in archival storage. 


You can now modify the structure 
of any data file by adding, deleting, 
and modifying fields without any 
programming knowledge. 
DBPlus can also create a new 
file which is compatible with 
WordStar/MailMerge. 


Manual and demo disk may be 
purchased separately. 
Dealer and distributor inquiries invited! 


661 Massachusetts Avenue 
Arlington, Mass. 02174 
(617) 641-1880 


dBASE II is a registered trademark of AshtonTate, Inc. 
WordStar/M /MailMerge is a a registered trademark of MicroPro, Inc. 
DBPlus i is à registered trademark of HumanSoft 
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can be purchased by the user and 
added to the original User-Interface 
Server, Many of the services that had 
been available on the remote host will 
probably be available on the 
dedicated processor. 

Additional servers could be added 
to the Central Computational Com- 
ponent as the user desires. One inter- 
esting thing to note is that the display 
capabilities of NAPLPS are such that 
the Hard-Copy Server can use the 
same protocol. Also, because the File 
Server will certainly be able to store 
NAPLPS, we see that a complete, in- 
tegrated personal computing system 
begins to emerge. NAPLPS becomes 
the common language in the system 
for information interchange. 

The addition of the Communica- 
tions Server is the mechanism by 
which a user and personal computer 
become an entity on a local-area net- 
work. Keep in mind that the addition 
of the Communications Server allows 
a far more sophisticated system than 
when the user was remoted to a host 
via an unspecified network. The re- 
moting was done to create the link be- 


tween the User-Interface Server and 
the Central Computational Сотро- 
nent. The Communications Server 
was not involved. Figure 7 illustrates 
this difference. 

If I have not lost you completely 
and you are good at reading between 
the lines, it should be clear that 
NAPLPS is a small part of a large, in- 
tegrated personal computing system. 
Many of the parts of that system still 
need to be specified and im- 
plemented. Luckily, the part of most 
concern to users is quite mature and 
currently available in the market- 
place. I predict that in three to four 
years systems similar to the one | 
have described will be commonplace 
in personal computing. 

Those of you who are familiar with 
the various videotex systems that 
have been proposed may realize that 
my ultimate personal computer 
would be fairly compatible with such 
systems. In most videotex systems, a 
network of inexpensive home ter- 
minals with enhanced graphics capa- 
bilities are connected to a host com- 
puter, Ideally, the manufacturers of 


these terminals will design them so 
that at some later date the user can 
add the above-mentioned servers. 

As I said at the outset of this arti- 
cle, personal computing has not yet 
reached the majority of people in the 
world—but someday it will. If you 
are currently a personal computer 
user, you should feel honored to be 
among the pioneers. As the personal 
computing field begins to evolve into 
a mass-market, consumer-oriented, 
network-based information system, 
do not be surprised if you begin to 
feel like the odd man out. Also, do 
not be surprised if one day your 
neighbors invite you over to see their 
new computer that costs one fourth 
to one tenth the price of yours and 
has access to thousands of services 
via networking. And do not get upset 
when you find out that your neigh- 
bors cannot tell you which processor 
their computer uses or what transmis- 
sion rates their modem supports. In- 
stead, just feel good about the fact 
that you know a little bit about the 
language their computer uses to talk 
to the rest of the world. Ш 
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SAVE MONEY! 
Increase your 
computer's productivity 


The INTERSTELLAR DRIVE is a high performance 
data storage subsystem with independent power 
supply, battery backup, and error detection. It has 
256KB to | Megabyte of solld state memory integrated 
to perform with your operating system. 
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-A SOLID STATE DISK EMULATOR 
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Save valuable time! 


5 to 50 times faster 


performance than floppy disks 


and Winchester drives 


PION'S INTERSTELLAR DRIVE is designed for use with a 
family of interfaces and software packages. Currently avail- 
able are interfaces for ІВМ, 5100, TRS80, Apple, 5550, and 
most Z80 uP. and sofiware for most popular operating systems. 
Additional interfaces are continually being developed for the 


most popular computers. 


Basic Price for 256KB unit [includes interface and —L- 
$ 1 095. plus tax (where applicable) and shipping eo == 
ed. 


Visa and Master Card accept 


PION , inc. 


101R Walnut St., Watertown, MA 02172 


TRSSO trademark of Tandy Com. Apple trademark of Apple Computers 
Interstellar Drive trademark of PION, Inc. 


Tel.(617)923-8009 
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SuperSoft 


The Real Thing 


In a world where Ada is becoming a widely accepted standard, it is 
important that programmers learn this language quickly. SuperSoft 
Ada provides an excellent means for doing just that. And in contrast 
to other Ada-like languages, SuperSoft Ada supports standard Ada 


syntax and only standard Ada syntax. This means you'll learn to write 
programs in valid Ada code only. 


SuperSoft Ada 


SuperSoft Ada is a native code, fully recursive, multi- 
pass compiler which generates ".COM" files. While 
currently a subset, SuperSoft Ada supports many fea- 
tures of the standard Ada languages such as: 


loop floating point 

procedure printer I/O 

strings case 

console I/O while 

arrays integers 

for disk I/O 

characters integers with exponents 

types 

* user defined types * derived types 

" enumeration types (no l/O) * records and selected 
components 

attributes 


relational operators for arrays and strings 


control structures 


‘labels «goto — *exit 

in out/out mode parameters for subprograms 
pragmas 

. list . print 

‚ include • system 


* optimize 
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The second release of SuperSoft Ada (2.0) includes 
the most useful features of standard Ada. Anyone 
purchasing an early release will be promptly notified 
of all updates and charged only for the smalí price 
increase of later releases. 


Ada is a state-of-the-art language designed for the 
demanding, contemporary user/programmer. Because it 
is required by the Department of Defense, Ada is certain 
to become a dominant language soon. Begin learning 
and using Ada now with SuperSoft Ada. 


"This compiler is presently an incomplete implementation of the Ada 
programming language. It is intended thal this compiler will be further 
developed to enable implementation of the complete Ada programming 
language, and then to be submitted to the Ada Joint Program Offlce for 
validation." 


(Requires: 48K CP/M®) 
Ada Compiler: $300.00 
Manual Only: $ 40.00 
Japanese Distributor: ASR Corporation Intemational, 3-23-8. 


Nishi-Shimbashi, Minato-Ku, Tokyo 105, Japan, 
теі. (03)-4375371 Telex: 0242-2723. 


European Agent: Micro Technology Ltd., 51 The Pantites, 

Tunbridge Wels, Kent, England TN2 STH. TEL 0892-45433, 

Telex: 85441 Micro-G 

“Ada is a trademark of the Department of Defense (Ada Joint Program Office) 


CP/M is a registered trademark of Digia! Research, inc. 


FIRST IN SOFTWARE TECHNOLOGY P.O.Box 1628 Champaign, IL61820 (217) 359-2112 Telex 270365 


Better Software Manuals 


Your company's survival may depend on them. 


Incomplete, disorganized, and un- 
readable—that's the way to describe 
many of today's software manuals. 
And indeed, what other reaction 
could there be to the following: 


ва 79-page software manual that on 
page 69 describes "the first thing you 
will have to do before performing 
anything . . ." 

Фа manual that claims the user 
doesn't need to read other manuals, 
then, three pages later, refers the user 
to another manua] for necessary in- 
formation. 


About the Author 

Dana Sohr is a freelance technical writer and 
editor. He writes a column on computers for a 
national trade magazine and is a consultant on 
office computers for the newspaper industry. 


His recent work includes a manual for LITMAS' 


(а cross-indexing program for the Apple ІП and 
one for Calc Result (а spreadsheet program for 
the Commodore 64). 
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ea manual containing sentences such 
as: “The insert/delete key deletes 
characters to the left of the cursor 
position if operated in lowercase and 
if the Shift key is held down at the 


1 2 _ LLL ES Ч 
Purchasing decisions 
will be made not so 

much on program 
features but on how 
easy programs are to 
learn and use. 


same time as pressing INST/DEL all 
characters to the right of the screen 
cursor are moved one position to the 
right with every keystroke and spaces 
created.” (This manual, believe it or 
not, supports a $500 program.) 


You don't have to look very far to 
find such examples, and you don't 
have to listen very long to hear com- 
plaints. Software manuals today are 
like the bicycle-assembly instructions 
of yesterday —those notorious docu- 
ments responsible for unassembled 
bicycles left rusting away in base- 
ments everywhere. 

Let's face it: many software manu- 


als are patchwork affairs thrown 
together at the last minute either by 
programmers or by technical writers 
who write too technically. Both 
assume that the user, given a few 
scraps of information, can figure out 
the rest. 

This approach certainly saves time 
and money, but in the long run it is 
economic suicide. With more com- 
puter novices entering the software 
market, and with similar programs 
competing for everyone's attention, 
purchasing decisions will be made not 
so much on program features but on 
how easy programs are to learn and 
use. Thus, purchasing decisions will 
increasingly be made on the strengths 
and weaknesses of manuals. 

Imagine this scenario: a hardware- 
store owner is shopping for a com- 
puter, He's attracted to the Apple Il 
because he's learned that the Apple 
can run software to write invoices. 
But lo and behold, the local computer 
store stocks five invoicing programs 
for the Apple—programs that just 
aren't all that different. 

Which program does he buy? He 
looks at the documentation, and he 
buys the program that has the most 
attractive, readable, and understand- 
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FRANKLIN’S BAKER’S 


Extras can more than double the price of your per- 
sonal computer. Not so with the Franklin ACE 1200. 
It’s the professional computer system that includes 
the extras—and a long list of exclusive Franklin 
features that make it the most extraordinary value on 
the market today. 


The ACE 1200 has everything you'll need 
to add a color or black and white monitor, 
modem, printer, back-up disk drive and 
other accessories. You can choose from 
the enormous selection of Apple programs 
and peripherals because the ACE 1200 is 
hardware- and software-compatible with 
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13 Good To to Buy 


"e ACE1200 


1. Apple? Il-compatible 
2. CP/M?-compatible 
3. 128K of RAM 
4. Built-in floppy disk drive 
Disk controller 
80 column card 
Serial interface 
Parallel interface 
Upper and lower case 
VisiCalc* keys — 
Cursor contro! pad | 
Numeric pad _ $ 
Auto герел 
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the Apple И. And, with the built-in CP/M card, you 
can run both Apple Il and CP/M programs. Franklin's 
CP/M operates three times as fast as many com- 
peting systems, drastically reducing processing 
time for most business applications. 


The Franklin ACE 1200—the most extraordinary value 
on the market today. Call or write today for 
the name of your local authorized Franklin 
dealer. 


Franklin ACE is a trademark of Franklin Computer Corporation. 
Apple is a registered trademark of Apple Computer Inc. 
CP/M is a registered trademark of Digital Research Inc. 
VisiCalc is a registered trademark of Visi Corp. 


FRANKLIN 


COMPUTER CORPORATION | 
2138 Route 38, Cherry Hill, NJ 08002 609-482-5900 Telex: 837-385 
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Starbuck Mode! 8232 


А general purpose real-world 
interface: connects to ANY 
computer or terminal via RS-232 


TYPICAL APPLICATIONS: 
« Use with printing terminal: 
create low-cost data logger 


‚ Use with modem and phone for 
remote acquisition & control 


* Capture data bursts for 
subsequent analysis/plotting 


* Monitor experiments; transfer 


data daily to main computer 


FEATURES: 


‚8 analog inputs, 0-5 VDC 
„В digital Input channels 
«8 opto-isolated outputs 


« All inputs and outputs fully 
protected to withstand'abusa 


* B bit (0.4%) analog accuracy 
» On-board 2000 point buffer 

* Up to 5000 analog readings/s 
• Triggered acquisition 


«Units may be chained for 
extra channels 


e Controlled by ASCII strings 


* Application manual details 
Interfaces for common sensors 


* Applications engineer on сай 


* THRIFTY PRICE: $540. complete! 
plications manual only: $5. 
TRS-80 version also avaliable 


А STARBUCK yy 


DATA COMPANY 


PO Box 24, Newton, MA 02162 
(617) 237-7695 


Dealer and OEM Inquiries welcome 
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able manual. 

Buyers are discriminating. In the 
future, when there will be more com- 
peting products from which to 
choose, buyers can afford to be even 
more discriminating. They will buy 
from anyone who can give them read- 
able, usable manuals. 

The same thinking also applies to 
computer-store owners. Why should 
store owners bother to sell a program 
with a shoddy manual when they can 
sell a competing program with a good 
manual? lf they sell the first program, 
they know they will receive follow-up 
phone calls from frustrated customers 
and may even have to conduct in- 
store training sessions. But if they sell 
the competing program with the good 
manual, the store owners will spend 
much less time supporting the pro- 
gram; they'll receive fewer phone 
calls and answer fewer questions. For 
computer-store owners, it's more 
profitable to sell those programs 
backed by good manuals. 

Good software manuals require an 
investment of time and money. Once 
that hurdle is crossed, producing a 
solid manual is a matter of knowing 
who the user is, how the user learns, 
what he needs to learn, and how to 
evaluate the finished product. This 
article offers advice to vendors and 
writers. It is designed to prevent the 
question, "How does this software 
work, anyway? I couldn't understand 
the manual." 

A manual transmits information. 
Unfortunately, the transmission has 
to overcome some big obstacles be- 
fore reaching its audience, the user, 
The biggest obstacle is the user him- 
self, 


Create the Right Tone 

Many will agree that first impres- 
sions are lasting ones, and the user's 
first impressions of your manual are 
crucial. If your manual is sloppily 
packaged and typographically ugly, 
or if it appears to be a well-packaged 
piece of technical drudgery, you are 
working at a serious disadvantage. 
You aren't trusted, you aren't liked, 
and any information you attempt to 
transmit will be distorted. Create the 
right tone, and what you transmit 
will be received. 


Define Your Audience 

To create the right tone, think of 
the user, then tell that user what he 
wants to hear. If the program handles 
accounts receivable, tell the user how 
quickly and accurately he can send 
out his bills. Then tell him how easy 
the program is to learn and use. If the 
program does payroll, tell the user 
how quickly and accurately he can 
print checks. Then tell him how easy 
the program is to learn and use. 

Entice and assuage the user by giv- 
ing him what he wants, then go on 
with the business of listing necessary 
equipment, describing specific fea- 
tures, and detailing how to go about 
using the program. 

Your target audience will deter- 
mine whether you transmit informa- 
tion at a breakneck speed or parcel it 
in doses. Study your intended users, 
and ask yourself some questions. 
What does the program do? Does it 
compile BASIC code, or does it teach 
BASIC? Different programs mean dif- 
ferent users, The user of the first pro- 
gram, who is already writing his own 
code, understands something about 
programming. The user of the second 
program, who would like to write his 
own code, understands far less. 

A manual for the experienced user 
should transmit information at a 
faster pace than does the manual for 
the novice, (For example, the first 
manual should not stop along the 
way to explain variable arrays; the 
second manual should.) By making 
educated guesses about the intended 
users of a program, you can deter- 
mine what information the manual 
should transmit, and at what pace it 
should be transmitted. 

In tutorials for novices, tone and 
pacing are crucial. Novices are bound 
to be shy about using a computer, 
and in some cases they will be terri- 
fied. Remember, many computer 
users today do not voluntarily decide 
to work with a computer; the deci- 
sion is made for them by their man- 
agers. À manual for these novices 
must do several things. It must soothe 
fears ("You can't hurt the computer, 
and the computer can't hurt you"); it 
must motivate ("The computer does 
the mindless tasks you always hated 
to do"). Only after you've created the 


POINT... The 


Houston Instrument DMP-41 


plotter meets the needs of the 


serious or professional user, 
yet it's easy to operate. 


POINT... C/D sie 


format, comprehensive front- 
panel controls and sophisti- 
cated firmware are all їаі-, 
lored to the needs of 
the surveyor, drafter, 
oceanographer, geophysicist 
and land developer . . . to 
narne but a few. You can gen- 
erate superior architectural 
elevations, contour maps, 
circuit-board layouts and 
assembly drawings quickly 
and accurately on bond, 
vellum or synthetic media. 
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POINT . . . The DMP-41 
is configured to work with 
micros and minis, and has 
the capacity to take advantage 
of a mainframe's increased 
capability. RS-232-C 
interfacing is standard, 
with alternate protocols avail- 
able. The DMP-4] is easy to 
live with, adhering to FCC 
Class B requirements. UL list- 
ing pending. 


POINT... Minutely 
defined step size and high- 
resolution logic—combined 
with robust drives and opti- 
mized pen ballistics enable 
you to create plots of high pre- 
cision and surpassing quality. 


BAUSCH & LOMB 
houston instrument division 


*suggested US retail $2,995 
See us at NCC Show, Booth 3810 
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POINT e « о the 

Houston Instrument 
DMP-41 is one of your 
most cost effective 
considerations,” 


For the name, ad- 
dress and phone 
number of your пеаг- 
est distributor, write 

Houston Instrument, 


8500 Cameron 
Road, Austin, Texas 
ы 78753. Phone 
inte 512-835-0900, or 
800-531-5205 if outside 
Texas. In Europe contact 
Bausch & Lomb Belgium ММ, 


Rochesterlaan 6, 8240 Gistel, 
Belgium. Tel 059-27-74-45, 
tix 846-81339. 
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right tone should your manual go on 
to provide well-paced, step-by-step 
knowledge. 

Often you can't classify the typical 
user of a program. For example, both 
novices and seasoned cpmputer users 
buy word-processing programs. In 
this case your word-processor manu- 
al should cater to the novice. The 
manual will not neglect the experi- 
enced user because all the informa- 
Нап is provided, just at a siow pace. 
The experienced user knows how to 
use the keyboard, how to control the 
cursor, and how to protect disks; he 
can bypass such instructions and get 
to information he hasn't encountered 
before. Rather than resent the manual 
for slowing him down slightly, he'll 
probably wish that when he was a 
computer novice such a manual was 
the rule, not the exception. 

Now that you know who the user 
is, how to create the right tone, and 
how to pace the manual, think about 
how to transmit information in a way 
that makes learning easy. After all, 
the user might be receptive to new in- 
formation, but the information serves 
no purpose unless he can understand 
and recall it, Learning hinges on the 
way information is organized and the 
way it's presented. 


Organize by Tasks 
No matter who the intended user 


is, a manual should be task-oriented— 
organized according to the tasks the 
program performs. 

Although software manuals are, as 
a group, moving toward this orienta- 
tion, a large number retain a more 
primitive organization. Many manu- 
als are option-oriented; they begin 
with a section on the programs first 
menu option, then proceed to a sec- 
tion on menu option 2, and so on. 
That's fine—unless the user cannot 
perform the options in numerical 
order, 

Consider chapter 1 of a certain 
bookkeeping-program manual. This 
chapter describes how to prepare in- 
voices because "Invoices" is listed as 
menu option 1. In chapter 13, the user 
is instructed on recording customers' 
names and addresses because "Cus- 
tomers" is listed as menu option 13. 
Unfortunately, until the user records 
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his customer information (chapter 
13), the program won't let him pre- 
pare invoices (chapter 1), So the user 
must read all the way to chapter 13 
before actually doing work with the 
program. And after getting to chapter 
13 and recording customers, the user 
must then try to figure out what to do 
next. Can he now go back to chapter 
Т and prepare some invoices, or does 
he have to do something else first? 
The manual doesn’t help him at all. 


Learning hinges on 
two basic factors: 
the organization 
and presentation 

of information. 


An option-oriented manual doesn't 
synthesize information; it dumps it in 
the quickest (and cheapest) way pos- 
sible. The user must read every chap- 
ter at one sitting, then try to arrange 
the information into some sort of log- 
ical order. 

This scheme of manual organiza- 
tion makes great sense to the pro- 
grammer, who organizes a task by 
breaking it into discrete sections of 
code, but it makes no sense to the 
user, who needs to be told what tasks 
to do and when to do them. For ex- 
ample, a word-processor manual 
should not begin with instructions on 
creating disk files because the pro- 
gram can't be used that way. Instead, 
the manual should First tell the user 
about editing and formatting, then 
tell him how to save material. 

Task-orientation is no great mys- 
tery, Before you begin writing your 
manual, analyze the various tasks the 
program performs, then describe 
those tasks in the order in which the 
user should perform them. Make sure 
that all information needed to do the 
tasks is provided and that extraneous 
information isn't included. Most 
users don't care how a program 
works; they just want to know how 
to use it. 


Organizers 

The manual shouldn't joggle the 
user with unexpected material be- 
cause the user won't understand it ful- 


ly. And if he doesn't understand it, he 
certainly won't be able to recall it. 

To prepare the user for new infor- 
mation, include organizers in your 
text. The organizer, a very simple 
tool, can be a short introduction to a 
new section or chapter. Án organizer 
for chapter 2 of a word-processor 
manual might look like this: 


In chapter 1 you learned how to 
format and edit what you type. In 
this chapter you will learn how to 
save what you type. Saving text on 
the disk will create a “disk file.” 
Think of a disk file just as you 
would think of a file т a file cabi- 
net, You can look at a disk file at 
any time, just as you can look at a 
file in the file cabinet. You can also 
add things to the disk file, change 
the file, or throw the file ашау... 


With this organizer in mind, the 
user can easily understand the pur- 
poses of the SAVE, REPLACE, and 
ERASE commands. 

As the example shows, the organiz- 
ers should look backward and for- 
ward at the same time. They should 
tell the user where he's been, where he 
is, and where he's going. A new com- 
puter program is a strange land in 
which the user can easily get lost. If 
the manual provides organizers, the 
user is always on solid, familiar 
ground. If organizers aren't provided, 
the user wanders aimlessly. He's 
never certain where he is, and the 
little that he learns is gained by trial 
and error, 


Move from the Whole to the Parts 

Organizers alone don't ensure that 
the user will understand and recall 
new information, The manual should 
also move from the whole to the 
parts. At the same time, new infor- 
mation should be linked to knowl- 
edge the user already has. 

Consider a wholesaler who buys an 
accounts receivable program. Like 
most software, this program was pur- 
chased because it makes a particular 
task easier to do; the wholesaler 
alréady knows a lot about that task 
before he lays his hands on the 
manual. He already knows, for in- 
stance, how to prepare an invoice. He 
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knows that the invoice should include 
the customer's name and address, т- 
ventory codes, prices, and so forth. 
He also knows that, according to his 
usual method, after preparing an in- 
voice he must manually adjust cus- 
tomer accounts, tax accounts, sales- 
man accounts, and so оп. 

However, while he knows how to 
prepare an invoice by hand, his new 
program does it differently. And the 
manual can use these differences to its 
own advantage. 

People learn partly by contrast; 
new information isn’t understood 
unti] a person compares it to a pattern 
created by older knowledge. For ex- 
ample, the statement “red is a bright 
color” can be understood only by 
mentally comparing red to other 
colors. Likewise, the wholesaler 
won't understand his accounts 
receivable program until he compares 
it to what he already knows. The 
manual should make that connection 
for him, It should briefly summarize 
how invoices are prepared by hand, 
then summarize how the program 
prepares invoices. This links new in- 
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formation to old knowledge, creating 
a clear contrast from which the 
wholesaler learns. "In the old days," 
he thinks, "I had to do all this stuff by 
hand. Now, after | prepare an in- 
voice, the program automatically ad- 
justs my customer, tax, and salesman 
accounts." 

By starting at a simple whole and 
by linking new information to old 
knowledge, the manual gives the user 
his bearings. Now it can safely move 
on to the separate parts of the task 
and present step-by-step detail on 
preparing invoices. 


Repeat, Repeat 

Sure, the user is intelligent; he 
bought your software, didn't he? But 
don't assume that he will instantly 
grasp important points. You have to 
repeat those points several times, 
then mention them once more in sum- 
mary passages. 

I'm not advocating that manuals be 
written for the addled. What I am 
arguing is that learning a new pro- 
gram is not unlike being in third 
grade and learning multiplication. 
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Remember third grade? How many 
hot afternoons did you spend at the 
flash cards until you could remember 
that 9 times 9 equals 817 

Because manuals should move 
from simple to complex information, 
it’s critical that you make sure the 
user is with you every step of the 
way. This means that every impor- 
tant piece of information should be 
highlighted and dwelled upon, then 
drilled into the user's head. You can 
do this subtly, by providing several 
examples of a feature new to the user. 
Or you can do it directly, by repeat- 
ing a definition. In a word-processor 
manual, for example, the user could 
be told several times the purpose of a 
command: "Remember, when you 
use the REPLACE command, the file 
you were working on replaces the old 
version of the file." Using this direct 
repetition, you run the risk of irritat- 
ing those users who understood the 
REPLACE command immediately, 
But if you skim over important 
points, you run the risk of frustrating 
many users. 

By orienting the manual around the 
tasks that must be performed, by pro- 
viding organizers, by linking new in- 
formation to old knowledge, and by 
repeating important information, you 
take a long step toward ensuring that 
the user can understand and recall 
new information. But that's only half 
the story. You also must present in- 
formation in a way that helps users 
learn. 


Write Actively and Logically 

When you prepare a software 
manual, you serve as a teacher. Un- 
fortunately, you can't communicate 
verbally with the user. You can't 
shout and wave your arms and prod 
the user awake. You don't even know 
when the user's attention is lagging. 
However, if you write to engage the 
user at all times, presenting your 
material in a warm and lively style, 
you stand a good chance of commu- 
nicating effectively. Dry, passive, 
turgid writing is not only boring, it 
hinders communication. 

Use active verbs. A passive sen- 
tence such as, "The program was 
bought by Mary," takes about 25 per- 
cent longer to comprehend than the 


sentence, “Mary bought the pro- 
gram.” Moreover, the second sen- 
tence, because it is more vigorous 
than the first, is easier to remember. 

Arrange instructions in correct se- 
quence because that's how the user 
should perform the instructions, If 
you give the instruction, “press the ‘x’ 
key while holding down the Shift 
key,” the user will probably press the 
x key, then the Shift key, and 
discover that nothing happens. 
Change the instruction to, “hold 
down the Shift key, then press the 'x' 
key." 

Illogical instructions disrupt and 
sometimes destroy your message. 
You should also avoid pointless re- 
dundancy (e.g. , "a total of four 
disks"), inconsistency (a command is 
first "SAVE" then "Save"), preten- 
tiousness (using "determine" where 
"check" would do), and vagueness 
("enter the file name"). 


Write Relevantly and Simply 

Make your writing more personal, 
more relevant to the user. Use the 
pronoun "you," not "we," as the 
former is more relevant to the user. 
Use the present tense; again, it is 
more relevant to the user. 

Make the manual human. Use 
humor. Use familiar, everyday ex- 
amples and analogies. Use hypotheti- 
cal characters. Talk to your reader, 
don't just write at him. 

Such techniques are, unfortunate- 
ly, considered to be the tools of 
novelists alone. What the manual 
writer often forgets is that he, too, 
must serve his audience. He must in- 
struct the user, but that's impossible 
when the user is bored and frustrated. 
Literary techniques applied with 
discretion keep the user interested 
and receptive. 

Write as simply as you can. Avoid 
abstract nouns and verbs (e.g., con- 
cept, conceptualize). Abstractions do 
nothing but disrupt your efforts to 
teach the user. Above all, don't use 
jargon unless it's necessary and unless 
you re willing to define it the first few 
times you use it. 

Use artwork wherever possible. 
Photographs and illustrations break 
up large bodies of type, attract the 
user's attention, and make informa- 


tion more relevant. Instead of simply 
describing how to load disks, include 
an illustration. Rather than just 
describing an important screen im- 
age, include a photograph. 


Evaluate with the Eyes of a User 

The evaluation is the last line of 
defense against errors, but too often 
vendors and writers ignore it (judging 
by their final products). 

The evaluation doesn't have to cost 
a lot of money, and what money is 
spent comes back in the form of 
customer loyalty, goodwill, and 
sales. During the evaluation, you 
should identify and correct the 
manual's shortcomings; errors should 
be removed and omissions filled in. A 
critical evaluation produces a well- 
written, truly instructive manual that 
will make friends of users and com- 
puter-store owners alike. 

You can evaluate the final draft of 
a software manual in various ways. 
Some methods cost more than others, 
and some are more effective than 
others, but no single method is suffi- 
cient. A thorough evaluation will in- 
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corporate two or more of the follow- 
ing methods: 


Editing: Hire a professional editor 
on a temporary basis, preferably an 
editor experienced with instructional 
materials, An experienced editor can 
read the manual as the user would, 
and he can correct writing deficien- 
cies. 

Checklist: The checklist, a very 
simple method of evaluation, sets 
standards for what the manual should 
provide. Here's an example of a much 
simplified checklist: 


eDoes the manual include (1) a table 
of contents, (2) an index, (3) in- 
troductory and summary material for 
each section and chapter, (4) a 
tutorial section in which the user 
gains hands-on experience with the 
program's functions, and (5) a quick- 
reference section in which the user 
can find information quickly and 
easily? 

e[s the manual task-oriented? 
eDoes the manual move from the 
whole (a nontechnical overview) to 
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the parts (step-by-step knowledge}? 
eDoes the manual tell the user how 
to recover from errors, and are all 
error messages listed and explained in 
a section where the user can find them 
easily? 

eDo section headings give a good 
idea of what the sections contain? 


To devise a thorough checklist, ex- 
amine existing manuals. What mis- 
takes did you make in the past? What 
did you omit? Why did users com- 
plain? 

Devising a checklist takes time, 
care, and effort. Fortunately, it can 
be used to evaluate future manuals, 
too, But the checklist alone is not a 
thorough method of evaluation. It 
uncovers mechanical errors but can- 
not uncover missing or ambiguously 
worded instructions, 

Self-Review: Self-review, like the 
checklist, is a simple method of 
evaluation, The manual writer tests 
to see if he can use the program based 
only on the manual's instructions. In 
the process he typically uncovers 
missing or ambiguous instructions, 
incomplete descriptions, misspellings, 
and grammatical errors, 

Self-review should be used for 
every manual but not as the sole 
method of evaluation. The writer, if 
he has any ego at all, isn’t objective 
about his writing; he likes what he 
has written. Further, he already 
knows how to use the program, and 
during the self-review he may un- 
consciously supply information that 
is missing from the manual. 

Programmer Review: Have the 
programmer review the manual. The 
programmer checks to see that the 
manual has covered all the program's 
functions and that it has covered 
them correctly, Unfortunately, while 
the programmer is the person best 
qualified to evaluate the technical ac- 
curacy of the manual, he will prob- 
ably be of less help in evaluating the 
manual's organization and presenta- 
tion. 

User Walk-through: Select poten- 
tial users of the program, hand them 
the manual, and see how quickly they 
learn the program, (Select worst-case 
users—people who have no computer 
experience,) Are they confused and 
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frustrated by certain sections of the 
manual? Do they have trouble find- 
ing information they need? Revise the 
sections where users run into trouble. 
Include more introductory and sum- 
mary material, provide mpre ex- 
amples; provide whatever the users 
believe is lacking. Then repeat the 
process with another group. 

Users, after reading the manual, 
can be formally tested on their profi- 
ciency with the program. Can they 
perform all of the program's func- 
tions? How long does it take them? If 
a large percentage can't perform a 
certain function, revise the sertions 
where that function is covered, 

Users will often respond in mys- 
terious ways to instructions that 
seemed perfectly clear to the writer. 
Those instructions can easily be re- 
vised. Users also uncover missing in- 
structions and incomplete descrip- 
tions better than the writer or pro- 
grammer can. 

Field Test: If you're willing to 
spend some time and money, conduct 
a formal field test of both the pro- 
gram and the manual. Install the pro- 
gram at several sites, provide drafts 
of the manual, and then wait for the 
phone to ring. Are the test users call- 
ing you day and night? Can they 
understand the manual? Can they use 
the program? It costs less to answer 
these questions now, when only a few 
people are trying to use the program, 
than when 1000 buyers are calling in 
for help. 

After two weeks, ask the users for 
comments and suggestions. Accept 
criticism, then use it to improve the 
manual. As in the user-walk-through 
method described above, test the 
users for specific knowledge, then 
revise the sections that don't seem to 
be communicating effectively. 


Conclusions 

Buyers want and expect good 
manuals, and they will buy from 
anyone who can provide them. Thus, 
the poor quality of many of today's 
manuals offers a tremendous oppor- 
tunity to enterprising vendors. Those 
who make a serious effort to produce 
well-written, instructive manuals will 
have a big advantage over their com- 
petitors; those who do not make the 


effort will eventually fall by the 
wayside. 

In all things—preparation, organi- 
zation, presentation, and evalua- 
tion—all decisions hinge on the 
user—who he is, what he knows, and 
how he learns. If you constantly keep 
the user in mind, you're on your way 
to producing a readable, usable soft- 
ware manual. № 
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For more than a year, we've been making the 
most advanced disk emulator available for micro- 
computers. The one that's taken the "waiting" 
out of computing. Now, we have some more 
news that'll set the world on fire: A price cut! 
Тһе NEW 256Kbyte board is only $995. And the 
512Kbyte SemiDisks for the S-100 and TRS-80 
Model II are $1495. (1Mbyte unit is $2350.) So, 
what are you waiting for? 


The SemiDisk is the ORIGINAL single-board 
microcomputer disk emulator. it has a greater 
storage density than any other: 1 Mbyte per 
board! And we've been shipping them for over 
|a year! We didn't do this with 'me too' engineer- 
ing. Our products are true innovations, based 
on reliable technology and proven designs, 
without the need for custom components. 


emiDisk Sy 


$ stems, Inc. 
РО. Вох GG Beaverton, OR 97075 (503) 642-3100 


Сай 503-646-5510 tor CABS" /NW, а SemiDisk-equipped computer bulletin board. 
| SemiDisk trademark of SemiDisk Systems, Inc. Copyright > 1983 SemiDisk Systems, Inc. 
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Floppies are ok for data transfer or long-term 
storage. But they fall far short as online storage. 
If you are using high level languages, spelling 
checkers, word processors, databases and other 
disk-intensive software, you know the price you 
are paying: time. Your productivity is going down 
the drain. The SemiDisk disk emulator will save 
time and increase your productivity. 


Even better, Release 5.0 of the SemiDisk CP/M-80 
installation software contains SemiSpool, an 
automatic printer buffer. No extra hardware is 
required; it's all in the software. Up to 8 Mbytes of 
buffer space! It's a better solution than a $350 
64Kbyte printer buffer that wastes space on your 
desk. Send documents of almost any length to the 
printer at a very high speed, then continue using 
the computer immediately. No Waiting! 


SemiDisk A» 
It's the disk the others are trying to copy. 


The new TI 
Professional Computer. 
It makes you the one 
with the answers. 


THE 
ANSWER. 


p 


Today's business executive is faced with Ail che leading operating systems And fora clear "hard copy” print- 


a world of questions. Questions about and programming languages are avail- out of information, you can rely on the 
productivity. Cast control. And the able. You can use many popular applica- new 850 Series printers, made by Texas 
bottom line. tion programs from the best software Instruments especially for the new TI 
To help you come up with the suppliers to help you create spread- Professional Computer. 
answers and alternatives, we introduce sheets, do word processing, construct In short, the TI Professional Com- 
thenew Texas Instruments Professional graphics, communicate with other puter helps you make better business 


Computer The one with the power, data bases or create your own. All of decisions based on better information. 

the expandability, the easiest-to-use which lets you control assets, manage With the performance and reliability 

keyboard, extremely high resolution your time, and make projections for you expect from TI. 

graphics, and a broad array of software. tomorrow's performance — today. If you're on your way up, the new 
SPECIFICATIONS ‘Texas Instruments Professional Com- 


memet Е rel mod peg 
t, microprocessor Of intama am а 

64K byte RAM, expandable to 256K bytes TTY, 3780 the one with the ЕНЕР 

4K byte graphics display memory 3270 SNA stand-alone (Summer 1983) For full information and a demon- 
5-slot expansion bus 3270 BSC and SNA cluster (Рай 1983) sd | 

Kayboard | Operating Systams stration, visit your local computer 
specially designed low profile 5"-005. Digital Research" СР/М-868, and dealer, or write: Texas Instruments, 


Popular typewriter layout Concurrent CP/M-BB'*. UCSD p-Sysiam™ 

97 keys, including 12 function keys lentes Dept. 1A, PO. Box402430, Dallas, 
Separate numeric keypad and cursor control BASIC. һо. FORTRAN, Pascal T: 75240. Orcall toll-free: 
a for quick positive entry рт availabe from the most 1-800-527-3500 | 

Upper- and lower-case letters lar software vendors such as Micro- қ 

Display Units soft, Ashion-Tate, Micro-Pro, IUS, Sorcim, 


12-inch monochrome igreen phosphor} or Peachtree, ВРІ, Lifeboat and others. Creating useful products p а 


T3Hnch full-color, 25 ines x 80 columns 


igh resoluti n Printers (Available Spring 1983) Д 
хш Stora ii 150-cps ТІ 850 Series for most applications and serv ices for you. 


а 
Built-n 320K byte diskette standard FOOTNOTES: MS-DOS is a trademark of Microsoft | EXAS 


Additional intemal storage of 320K byte Corporation. СР/М-86 and Concurrent СРЛМИ-86 ane 


| t rks о! Digital Research, Inc. UCSD p-System 
Anana, or 5 ог 10 Mbyte Winchester disks Ба табатын icine т ссе эңе | IN STRI JM ENTS 
ig. 
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User's Column 


Ulterior Motives, Lobo, Buying 
Your First Computer, 


JRT Update 


A first look at Modula-2 excites our resident critic. 


Let me begin with a confession: 
while І have a lot of fun with this col- 
umn, І have an ulterior motive. True, 
this is the User's Column, and it will 
always be primarily for the benefit of 
computer users rather than hackers. 

(As did many computer terms, 
"hacker" seems to have originated at 
MIT. The original German/Yiddish 
expression referred to someone so 
inept as to make furniture with an 
axe, but somehow the meaning has 
been twisted so that it now generally 
connotes someone obsessed with pro- 
gramming and computers but pos- 
sessing a fair degree of skill and com- 
petence.) 

My ulterior motive is to seduce my 
readers into becoming interested in 
what's happening in their machines, 
and in the computing world general- 
ly. For example, you may never learn 
a programming language, but the 
availability of good programming 
languages vitally affects you as a 
computer user; if hackers can't get 
powerful, well-documented, and 
highly portable languages, programs 
are going to cost far too much. In the 
worst case, we might drift back 
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toward the "high priest" syndrome 
that dominated computers back in the 
days of clean rooms and white coats. 

So: for those who've written to 
ask, that's why [ am and remain inter- 
ested in languages for microcom- 
puters. On which subject . . . 

The big news is that Modula-2 runs 
on the Sage II computer. Modula-2 is 
the new language by Niklaus Wirth, 
the inventor of Pascal. If Га known 
about it, I might not have started the 
Pascal Prime Project; Modula-2 is 
supposed to have most of the fixes 
we've all wanted for Pascal, plus a lot 
of other features. 

(The Pascal Prime Project is a 
meeting of publishers of Pascal im- 
plementations for microcomputers; 
the meeting will, we hope, establish 
some standards for Pascal exten- 
sions.) 

Pascal was intended as a teaching 
language, to be "compiled" on paper 
by instructors. A lot of people liked 


‘it, and transformed it into a "real" 


programming language. It was 
limited, particularly in text-handling 
and I/O (input/output) features, but 
it attracted a lot of adherents. 


Modula-2 (short for modular lan- 
guage) was intended from the begin- 
ning as a full-fledged language. lt was 
produced by Wirth after nine years’ 
study of the problems of Pascal, in- 
cluding a year's sabbatical working 
with Mesa, the "Pascal-like" Xerox 
internal-development language. 
Modula-2 is supposed to have all of 
Pascal's desirable features, plus cor- 
rections for all its drawbacks. 

We'll see. I only just have it run- 
ning, so I can hardly claim to be an 
expert. On the other hand, I've liked 
everything I've seen so far. Modula-2, 
as the name implies, is compiled in 
chunks; once a chunk is working, it 
can be put into a library, accessible to 
any program that wants it, No more 
endless compile operations! 

In particular, all Modula-2 I/O is 
"magic"; each implementation comes 
with a standard library of I/O 
routines that look a lot like an 
operating system. Programmers 
simply import them from their black 
box, and once they're available, in- 
voke them as standard procedures. 
For example, you could have a 
module of CP/M I/O routines, It 


Computer OEMs: 
Now's the time to 
team with Altos. 


As an OEM, you're aware there's a lot of 16-bit computers 
on the market. But what you may not be aware of are the 
many advantages to doing business with ALTOS" Computer 
Systems. Here s just a few: 
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ALTOS i5 4 tegistered trademark of Altes Computer Systems 
Microsoft Corporation. ХЕХ. ің a mirrocomqpauter inpementation 4 the UNIX operating 5 


Altos currently offers the broadest range of cost- 
effective, Single and multi-user 8086- and 68000- 
based computer systems. 


Altos supports the most popular commercial 

voee systems (XENIX "/UNIX, " MP/M-86, " 
DOS, OASIS-16, PICK, RM/COS," and UNIX 

System ШІ”) plus most high-level languages. 


Altos microcomputers can run more existing > тен 
cations software than апу other computer іп tne 
world. 


Altos offers a large selection of utilities and 
compilers for converting existing 280” and mini- 
computer a o_o such as those written in 
DEC 5" DIB 


Altos provides full communications support; both 
local networking and remote communications. 


Altos provides the widest range of 514” and 8” 
storage options, including floppy. Winchester disk 
and mag tape backup. 


Since 1977, Altos has delivered more than 35,000 
multi-user systems and peripherals to satisfied 
customers throughout the world. 


tem. UNIX is 
inc, PICK 13 а product 


Corporation UNIX System i № à trademark of Чего Dark. 
t1963 Altos Computer Systema 
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à product of Intel Corporation. 68000 15 


Altos backs its computers with responsive, world- 
wide service and support. (Customer Service 
Division of TRW, Inc. in the U.S.) 


If you re an OEM looking to remain on top, now's the time 
to team with Altos. Call. write or clip the coupon today. 
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Please send me more information on Altos’ single 
and multi-user 8086- and 6B000-based computer 
systems. 


My application ís 


Please have an Altos representative contact me. 
Name /«— Title 
Company 

Address 

City/State/Zip 


Phone (LL) 


Mail to: Altos Computer Systems, Attn; Marketing Services, BT-$ 
2641 Orchard Park Way, San Jose, CA 95134, Telex 470642 ALTO UI 


800-538-7872 (In Calif., 800-662-6265) 
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COMPUTER SYSTEMS 
Packed with more value for OEMs 


aif ма. Inc, 280 is a trademark and product of Zilog, inc. ХЕМІХ and MS are trademarks of 
а ade bf 
Pick & Associates and Pick Computer Works. DEC 15 a nagis 


Вай Laboratories. АМ гС05 15 a trademark of Ryan-McFarland, inc. MP» М. 68 № a trademark of 
tered trademark and DIBOL is a trademark of Digital Equipement 
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would contain error-handling 
routines—including the infamous 
BDOS errors, but supplemented with 
real information as to what has hap- 
pened and what you should do now. 

Note that the I/O routines are not 
part of the compiler. On the other 
hand, once they've been perfected 
and tested, they need never be com- 
piled again; in fact, the compiler will 
complain if you try to compile (ог 
link in) more than one version of the 
routines. The bottom line is that a 
good Modula-2 package should make 
I/O at least as convenient as CP/M 
or the better grades of BASIC—with 
plenty of capability for improvement 
if wanted, 

I don't really know what that 
means in terms of compiler writing 
problems, but I don't have to care. 
From the user's point of view, many 
of Pascal's I/O problems vanish, and 
that's what's important. 

The only microcomputer im- 
plementation of Modula-2 that I 
know of comes from Volition Sys- 
tems, a group of computer hackers 
from the San Diego area. Its 


CARTRIDGE RIBBONS FOR 


APPLE PRINTERS 
NEC 8023A 


58,90, 


$9 а 95 586.29, 


EA *1 07.46 002 


LABEL 
SPECIAL 


52,99, 


(SK MIN) 
|! АСНОЎ J , a VLIE CONTINUOUS LABELS 


CARTRIDGE RIBBONS FOR 


EPSON 
ПИ МХ-80 MX-100 


51 29.955; ва 


MAXELL 
DISKETTES 


" SINGLE SIDE 
DUAL DENSITY 
МО. 1 


329.9». 


Modula-2 comes with a thick stack of 
documents, including Wirth's book 
Programming in Modula-2. Volition 
Systems claims that a good Pascal 
programmer can become proficient in 
Modula-2 within a week. [ can't 
vouch for that, not having had a 
week at it yet. I can testify that the 
documents seem to be written in 
English, and Гуе had no problems 
with the (rather small) parts I've 
waded through. 

Late addition: Logitec of Los 
Gatos, California, promises a 
Modula-2 native-code compiler for 
the 8086 computer before June 1983, 
At present, it runs on Niklaus Wirth's 
machine in Switzerland. 

My initial reaction to both the lan- 
guage and Volition Systems’ im- 
plementation is positive. A few of the 
language constructions seem a little 
odd, and I know I would not have 
done certain things quite the way 
Wirth did—but they de make sense; 
at least those I've encountered do, 
Unlike my first experiences with 
Pascal, I don’t find myself continually 
wondering, "Why the daylight did he 
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do that?” 

As I said, we'll see. Just at the mo- 
ment, the only thing we have here 
that can run Modula-2 is the Sage; 
that's not a problem, because the 
Sage works beautifully. By next 
month we'll have thrashed it about, 
and 111 be able to report benchmark 
times and things like that. Mean- 
while, our love affair with the little 
Sage Il continues; if you like UCSD 
Pascal and the "Scud" (UCSD p-Sys- 
tem) operating system, you'll love 
that machine. 

Volition Systems’ Modula-2 runs 
on virtually any machine that can run 
p-System Pascal; in particular, that 
includes the Apple II and III as well as 
the Sage. 


More Good News 

One of the best things that hap- 
pened to microcomputers in 1982 was 
the pseudo disk: a system for fooling 
your computer into thinking that a 
bunch of memory is a disk drive. This 
really speeds up compilations, assem- 
blies, and other tedious work. 

I'm told it started in England under 
the name "Silicon Disk." My first ex- 
perience was with the "Warp Drive" 
developed by G&G Engineering (San 
Leandro, California); this used the 
8088 in a Compupro 816 dual-pro- 
cessor computer to turn superfluous 
ordinary memory into a pseudo disk. 
Later, that got modified into what is 
now called M-Drive, and I use it all 
the time, 

Then came Semidisk—a board 
especially intended to be a pseudo 
drive; unlike the Compupro M-Drive 
that required a dual processor and a 
direct-memory-access disk controller, 
the Semidisk board would work with 
any S-100 system. (There are also 
versions for the IBM Personal Com- 
ршег,) We installed it in our Com- 
pupro as the N-Drive, and I've happi- 
ly used it ever since. 

Comes now the Compupro 
M-Drive/H. This, too, is a half- 
megabyte pseudo-disk board that can 
be connected to any S-100 system. It's 
a little faster than the Semidisk, 
although you won't notice that unless 
youre using a superfast processor, 
M-Drive/H lists for about $100 less 


Now your computer can say anything and say it well. 
Introducing the Votrax Personal Speech System. 


Quite articulate. Friendly to humans. 


Designed to look like a printer to 
your computer, the Votrax PS System 
is extremely easy to use. [t can be used 
in tandem with your printer without an 
additional interface card. Both serial 
and parallel ports come standard, 
allowing vou to connect the Votrax PS 
System to virtually any computer. 
Speech, music and sound effects are 

а only a PRINT statement away. 


The unlimited vocabulary Votrax 
Personal Speech System is the most 
sophisticated, low cost voice synthe- 
sizer available today. Its highly 
articulate text-to-speech translator lets 
your computer properly pronounce 
conversational words at least 95% 
of the time. 

For all those 
unusual words and 
proper names, you 
can define an excep- 
tion word table and 
store your own translations, 
And remember, the entirely 
self-contained Votrax PS System 
gets your computer talking 
without using any valuable 
computer memory. 


Built-in versatility. 


Much more than just a voice 
output device, the Votrax PS System 
lets you mix either speech and sound 
effects or speech and music. A 
programmable master clock and 
350 programmable frequenctes 
give you unmatched control of speech 
and sound effects. 

Ihe Votrax PS System offers user 
expandable ROM for custom applica- 
tions, user dawnloadable software and 
sound effects subroutines for easy user 
programming. Its programmable 
speech rate provides more natural 
rhythm, while 64 programmable 
amplitude levels give you greater con- 
trol of word emphasis. 


Actual size: 12.2" x 4.5" x 2.6" 
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What to say after "Hello". 


Businesses will appreciate spoken 
data transmission, narration of graphic 
displays and unmanned, oral product 
demonstrations. Spoken verification of 
data input will make computers much 
easier for the blind to use. School chil- 
dren can receive comprehensive 
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The Votrax Personal Speech System 
is covered by a limited warranty. 
Write Votrax for a free copy. 
500 Stephenson Highway, Troy, MI 48084 
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computer instruction with voice text- 
books as well as spoken drills and 
testing. And then, late at night, you can 
make those adventure games explode. 


A quick list. 


О Highly articulate Votrax text-to- 
speech translator. 

О 350 programmable frequencies for 
speech /sound effects. 

O 64 amplitude levels. 

D Simultaneous speech and sound effects 
or speech and music. 

L1 8 octave, 3 note music synthesis. 

O Serial and parallel interface standard. 

O User programmable master clock. 

О User defined exception 
word table. 

О User programmable speech 
rate, amplitude and inflection. 

О User expandable ROM 
for custom applications. 

С User downloadable 
software. 

О 3,500 character 
input buffer: sub- 
divisible for a printer 
buffer. 

О Internal speaker and external 
speaker jack. 

O Real time clock and 
8 user defined alarms. 

С Oral power up and error prompting. 

О X-on/X-off and RTS-CTS handshaking. 

D Programmable Baud settings (75-9600). 

О Interrupt driven 2-80 microprocessor. 

О Parallel /Serial interconnect modes. 

D Proper number string translation: the 
number "154" is pronounced “one 
hundred fifty four”. 


To order, see your local computer 
retailer or call toll-free 


1-800-521-1350 


Michigan residents, please call 

(313) 588-0341. MasterCard, VISA or 

personal check accepted. The price is 

$395 plus $4 for delivery. Educational 

discount available. Add sales tax in 
Michigan and California. 
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than Semidisk; both are sold at dis- 
counts by various mail-order houses. 
Neither is at all difficult to install 
given familiarity with CP/M and the 
innards of your system. (If you don't 
know or care what a number in base 
16 is, find someone who does before 
trying it.) 

You can put in more than one 
M-Drive/H if you need a pseudo disk 
larger than 500K bytes; or you can 
get a full-megabyte Semidisk board 
for $2995. I've never needed more 
than half a megabyte, so Гуе tried 
neither method, but I've no doubt 
both would work. 

There seem to be as many new 
sources of pseudo-disk boards as 
there are manufacturers of memory 
boards, so I expect competition will 
drive the price down a lot during 
1983, 


Lobo Howls Again 

Barry Workman of Workman and 
Associates has his new Lobo. Lobo 
calls it a Мах-80. Barry calls his 
Ralph. As far as 1 can see, it was love 


BABY BLUE © 
THE “PLUG IN" SOLUTION TO SOFTWARE 


FOR THE IBM PERSONAL COMPUTER 
(AND SOME PC COMPATIBLES) 


at first sight. 

The Lobo comes with a completely 
reprogrammable keyboard and exten- 
sive documents; there’s even a disk 
source for both the keyboard and the 
screen codes. Thus, if you want the 
key that most people believe is the 
“E” to be the Return key, you can set 
things up that way. ІНІ ever get one, 1 
probably will change the key tops; 1 
can't say I care for the Teletype key- 
board layout Lobo has chosen 
{although my late mad friend would 
have liked it, and my colleague 
Robert Silverberg is used to a key lay- 
out that has quote marks above a 
number)... 

It has a lot of neat features, such as 
a built-in, battery backup clock; also, 
a controller able to handle 8-inch, 
54-inch, and hard disks, all at the 
same time and in any combination. 
For those unable to afford an S-100 
system with Semidisk or Compupro's 
M-Drive, for $95 extra the Lobo 
comes with an additional 64K bytes 
of memory plus software to turn that 
memory into an I-Drive—that is, to 
fool the system into thinking that the 


SOFTWARE SELECTION: BABY BLUE" upgrades your IBM Personal Computer 
and allows you со run nearly XH) popular CP/M® software programs. 

SOFTWARE VERSATILITY: The BABY BLUE" package includes three өресін! 
"utility" sofewace programs ar na uddirwnal cost, making your computer very versacile, 
SOFTWARE SAVINGS, BABY BLUE" is now available bundled with WontStar™, 
MailMerge ", Personal Раа ' and WonderCale™ for ату 5905 Thats tour applicarions 
programs plus BABY BLUE™ for only $995 

ADDITIONAL MEMORY: BABY BLUE" шие your compiurer 64K of финт 


main memtury. 


If you arc looking for suftware 


BABY BLUE" is che зш! 
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extra memory is a small, but very 
fast, disk, 

The Lobo processor is a 5-MHz 
Z80A, making it faster than Alex’s 
4-MHz CCS §-100 machine, and 
nearly as fast as Zeke Il, my Com- 
pupro 6-MHz Z80B. Indeed, the Lobo 
runs as fast as the 8085 in my Compu- 
pro 816 dual-processor machine, 
since we had to slow that down to 5 
MHz to accommodate Jim Hudson's 
8087 math chip, 

All in all, at $820 ($915 with the 
extra 64K-byte memory) including 
CP/M 2.2, the Lobo is a strong can- 
didate to be one's first machine. If 
you get one, consider getting the 
Zenith 12-inch Green Screen, which 
I've seen at Priority One for as low as 
$89.50. I think it's slightly better than 
the Amdek that Lobo sells, and costs 
less. You'll also need disk drives: but 1 
note that dual-drive 8-inch systems 
(single-sided) complete with case and 
power supply can be had for as low as 
$600, and are regularly for sale at 
considerably less than $1000. 

There is this problem: Lobo does 
not furnish the source to the CBIOS 
(customized basic input/output sys- 
tem; the "hooks" by which your sys- 
tem talks to CP/M}; and this means 
that you can't be sure that all disk 
systems will work properly with the 
Lobo. You can assume that all those 
Lobo sells will work, of course; but if 
you want to replace them, or you 
already have disks, you take your 
chances. 

I don't understand why Lobo 
doesn't give you the CBIOS source. 
It's not as if it were a valuable secret, 
and I must have a score of letters de- 
tailing awful problems that would 
never have arisen if my correspon- 
dents only had the source to the 
CBIOS. With all-in-one package sys- 
tems like the Osborne, there's not 
such a strong need for the CBIOS 
source. After all, Osborne has a big 
network of dealers to provide support 
for purchasers who get in trouble, 
and you're not supposed to be adding 
non-Osborne stuff to the machine 
anyway. However, systems like the 
Lobo are useful in large part because 
of their flexibility —but not having 
the CBIOS reduces that Flexibility by 
a lot. 


Be Wise. 
Be Thrifty. 
Be A 

Night Owl. 


Your Own University Library Online At Home! 


If you're free between the hours of six and midnight, 
make а date with one of the world's fastest, most 
powerful online. information services — сі o fraction of 
what it would cost during tne business day. All you 
pay is а $50 registration fee to receive your classified 
user's password. Then, any evening. you can summon 
up a wealth of information for as little as $6 per hour. 

Technical ond scientific abstracts. Medical journals. 
(ovemment studies. Business indexes. Major 
newspapers. BRS/AFTER DARK gives you access to the 
same comprehensive dota files used by BRS Search 
Service subscribers, which include major corporations 
ond reference libraries throughout the world. All 
Instantly accessible with simple, interactive language. 

Of course, BRS/AFTER DARK also gives you valuable 
peripheral services like a home-computer Newsletter 
and nationwide communication via electronic mail, 
Pius, shop-at-home services and instant software 
delivery programmed for the very near future. 

Don't let another evening go by without BRS/AFTER 
DARK. All you need is your phone and any dial-up 
system or terminal. For more information about 
BRS/AFTER DARK, just fill out fhe coupon. 


Circle 66 on inquiry card. 


Sign me up as aBRS/AFTER DARK subscriber for а one- 
time subscription fee of S50. (Basic user's rate as low as 
55 hour.) — 


O Charge to MASTER CARD/VISA (circle one) 
Acct. No. 
O Send more information 


Ехриез.— . 


Signature 
NAME 


Cy м OP 
Mail to: BRS è 1200 RT. 7 € LATHAM, NY 12110 e (518) 783-1161 


Hank: Here's the report you've been 
waiting for. Hope you put your system 
on automatic and didn't wait up. 
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Wouldn't it be great if, somehow, you WW 


could connect your computer to your 
accountant's, down the street? To the 
IBM** PC at the branch office. upstate? 
Or to your favorite chess challenger. 
across country? 


With a telecomputing system by 
Hayes, you can. 

Quickly Easily. And for the price of 
a phone call. 

Hayes Smartmodem. Think of it as 
your computer's telephone. Hayes 
Smartmodem 300. and the faster 
Smartmodem 1200, work with any 
computer with an RS-232 I/O port. 
They allow you to communicate, 
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To all reps: Price changes on follow- 
ing items effective immediately: 


ША, 10-114A: 10-AL. 


” Your computers telephone. 
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over ordinary phone lines, all 
across America. 

But any modem will send and 
receive data. 

Smartmodems also dial, answer 
and disconnect calls. Automatically. 
Without going through the telephone 
receiver, making them far superior 
to acoustic coupler modems. 

Choose your speed; choose your 
price. The lower-priced Smartmodem 

_ 300 is ideal for local data swaps 
and communicates at 300 bps. 
For longer distance and larger 
volumes. Smartmodem 1200 
communicates at 1200 bps or up 
to 300 bps. with a built-in selector 
that automatically detects trans- 
mission speeds. 

Both work with rotary dials. 
Touch-Tone* and key-set 
systems; connect to most 
timesharing systems; and 
feature an audio speaker. 

Either Smartmodem is a perfect 
match for many different computers. 
And if you have an IBM PC. Hayes 
also provides the perfect communi- 
cations software. 


Take that, bud. (And retaliate fast. 
I! know phone rates are low now, 
but game's cutting into sack time.) 


Smartcom II™ We spent а lot of time 
developing our software, so you can 
spend less time using it. Smartcom II 
prompts you in the simple steps required 
to create, send, receive, display. list. 
name and re-name files. It even receives 
data completely unattended—especially 
helpful when you're sending work from 
home to office, or vice versa. 

And if you need it, there's always 
‘help!’ One of several special functions 
assigned to IBM function keys, this 
feature explains prompts, messages. 
etc. to make communicating extra easy. 

With Smartcom II, it is. The program 
remembers communication parameters 
for 26 different remote systems. Just 
punch a key, you're all set. 

You can treat dial-up and log-on 
sequences the same way. In fact, Smart- 
com lI comes with codes already set up 
for four popular information services. 
COMPUSERVE?DIALOG'S KNOWLEDGE 
INDEX™ DOW JONES NEWS/RETRIEVAL 
SERVICE, and THE SOURCE™ AMERICA'S 
INFORMATION UTILITY.™ Procedures 
for obtaining an account with each of the 


services are included іп the Smartcom 11 
manual. But that's not all. 
Special offers for Smartcom Il 
_ owners! Dow me 
H © News/Retrieva 
ayes Service has a special 
introductory offer for 
Smartcom 11 owners. By calling a toll- 
free number. they receive a free 
password and one free hour of service 
anytime after 6:01 p.m., local time. 
You'll also be entitled to a valuable 


Welcome to TELEMAILI Your last access 

was Tuesday, Jan. 4, 1983 11:07 a.m. | 
CHECK these bulletin boards: | 
TELEMAIL...TELESOFT... | 
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. , 
4%” 
“д 


к 


subscription offer for THE SOURCE. 
Smartcom II owners who subscribe to 
THE SOURCE will receive one free 
hour of daytime service. 

Like al] our products, Smartcom II 
and both Hayes Smartmodems are 
backed g by excellent 


— 


documentation and full support from 
us to your dealer. 

So see him today. Break out of 
isolation. Get a telephone for your 
desktop computer. 

Hayes Microcomputer Products, Inc.. 
5923 Peachtree Industrial Blvd., 


Norcross. GA 30092. 404/449-8791. 

“ore ag Ша a trademark of Hayes Microcomputer 
ucts. 

*ТМ American Telephone and Telegraph 

* BM isa үз чаш trademark of іпсегпањопа! Business 


Machines. 
5 1983 Hayes Microcomputer Produas. Inc. 
Sold only in the U.S.A. 
COMPUSERVE INFORMATION SERVICE is a registered 
trademark of CompuServe. Incorporated. an H & R Block 


Com ] 

KNOWLEDGE [INDEX 35 а service mark of DIALOG 
Information Services. Inc 

DOW JONES NEWSIRETRIEVAL is a registered trademark of 


Dow pos а pan ey Inc. 
THE SOURCE and AMERICA’S INFORMATION UTILITY are 
service marks of Source Telecomputing, a subsidiary of The 
Readers Digest Associanon. Inc 


Circle 213 on Inquiry card. 


Anyway, Barry Workman and my 
son Alex like their new Lobo. Me, I'll 
continue to reserve opinion until I've 
watched for a few months; but I'l] ad- 


| mit that I'm impressed by what I've 
| seen so far. 


| Things My Postman Brings Me 


А lot of people seem to think I'm a 
last resort for advice. Sometimes I 
can help, but fair warning: I try to 
answer all my mail, but work here 
ebbs and flows, and when it's at flood 
tide it can take weeks to months for 
me to get at something. | apologize. I 
was brought up to believe one should 
promptly answer one's mail, and 
John Carr and I try; but some days 
the press is just too much, and letters 
get into places they shouldn't, from 
which moldering piles they surface 
only by accident, 

I've recently received a stack of 
horror stories. One, from Professor 
R. W. Marks at Villanova, con- 
cludes: 


The sum total of my experiences have 
led me to several rules for microcom- 
puter buyers. (1) Will an abacus do? 
That is, will the grief you have to put 
up with be compensated by the advan- 
tages of a big machine rather than a 
toy? (2) Don't be misled by the size of a 
company. As Lily Tomlin says, "We're 
the phone company. We don't care. We 
don't have to." XXX and YYY (two 
large mail-order dealers) don't care. 
They don't have to. 


[Note: I don't name the two firms, 
because l've had no bad experiences 
with the one, and no experience at all 
with the other. As a matter of policy, 
I insist on several instances before 
naming names... .J. E. P.] 


(3) Unless you want to learn one hell 
of a lot about the 5-100 bus and the 
BIOS and the other pieces of alphabet 
soup, buy a system already integrated, 
or pay someone to do the integration. 
I'm not very impressed with what Ap- 
ple offers for the money, but the thing 
runs as soon as you plug it in. (4) Under 
no circumstances trust salesmen or 
manufacturers to tell you anything re- 
motely close te the truth about a prod- 
uct before you buy it. You will get all 
the rude surprises only after you have 
paid for the thing .. . 

(5) Don't assume that expensive 
pieces will come with manuals. 


Dr. Marks describes one ex- 
perience: he bought а T.E.I. main- 
frame from Jade. It arrived, and... 


I discovered it had come without any 
documentation, missing the main fuse 
and fuse cap, and seriously dented in 
one corner. ] immediately called Jade 
and was told (no joke) that it was sup- 
posed to come without documentation, 
fuse, or fuse cap. and they were sorry 
about the dent, but it wasn't a Jade item 
and they were not responsible... 


Eventually, through persistence, he 
got someone at Jade to admit that the 
box was supposed to have docu- 
ments; and finally they arrived. (Dr. 
Marks found them "surprisingly 
good.") 

The story goes on, but the point is 
made: in dealing with mail-order 
houses, bigger is not necessarily bet- 
ter; and you'd better be prepared to 
be patient, Perhaps then, one should 
go to a computer store? It's time to 
hear from another reader. 

Larry Hansford, a systems consul- 
tant in New Carlisle, Ohio, says: 


A typical scenario is a businessman 
who goes to the nearest computer store 
and tells the salesperson that he needs a 
computer for accounting and word pro- 
cessing. He walks out of the store with 
boxes in hand containing a computer, 
printer, software, supplies, and very lit- 
tle idea what to do with it. 

Some time later, I get a call from an 
irate businessman who feels he has been 
taken advantage of. Unfortunately, he 
probably has been! I have been less 
than impressed with the knowledge of 
the salespeople in most of the computer 
stores. Their goal is to get a commis- 
sion, not to make a satisfied customer. 
Most are, however, near experts on 
computer games of any and all types. 

Г appreciate the resulting business ! 
get, but 1 resent having to clean up the 
mess, If they'd gotten competent advice 
in the first place, they'd have paid less 
and gotten more. 


Unfortunately, both my corre- 
spondents are right. Buying parts by 
mail order can, if you're not careful, 
bring you unrelieved grief; but going 
to the local computer store can be an 
even less satisfying (and more expen- 
sivel) experience. What, then, is one 
to do? 

One solution is proposed by Erwin 
Strauss, sometimes known to science- 
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fiction conventions as the folksinger 
Filthy Pierre (indeed, his letter is 
signed Filthy). Strauss complains that 
my advice, namely that one should 
deal with systems-integration 
specialists who know what they're 
doing, is impractical, “Pournelle,” he 
says, “gets special service because of 
his BYTE connections, and as for that 
nighttime visit by Tony Pietsch, 
that's like the New York Times’ 
restaurant critic asking a top chef to 
whip up something and deliver it. For 
us mere mortals, it's more like getting 
a neurosurgeon to come over at mid- 
night to put on a Band-Aid; if we suc- 
ceed, we'll need scientific notation to 
figure the bill." He continues: 


1 have some advice that's more prac- 
tical. First, choose a computer that's 
been widely promoted (preferably on 
TV) for at least a year. Jerry may dream 
about the day when makers "no longer 
use their customers as a quality-control 
department," but for now the best thing 
is to let those who have to be 
first on the block be the guinea pigs. 1) 
there hasn't been a big stink about a 
heavily hyped machine after a year, it's 
probably not too bad. This rule also 
means there'll probably be a service 
shop near you that's seen a good num- 
ber of brokan camputers come in over 
the counter, so they should be able to 
diagnose accurately, and fix quickly, 
the problems that are characteristic of 
your machine, 

Of course, this cuts the field down to 
names on the order of IBM or Apple or 
Radio Shack and such. ! can already 
hear Jerry mooning over the features of 
his Godbout and Televideo and 
suchlike gear; but a novice has no 
business with that level of equipment. 


Strauss goes on at some length, 
ending by saying that if you have un- 
limited money ("as long as it stays 
within, say, four figures") you should 
pop for an IBM PC; otherwise, get a 
TRS-80 Model III. He's not so certain 
about the Apple II (despite its wide- 
spread publicity), and he hates the 
Apple Ш. He concludes, "Whatever 
the off-the-sheif system you get, you 
can be sure that it won't do 
everything you like, and it won't do 
much of what it does quite as handily 
as you'd like. But it will be service- 
able, and at an affordable price, and 
with a minimum of start-up hassle." 

That's one opinion. I have another. 
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How to Buy a Computer 

First, regarding Strauss's comment 
that "a novice has no business with 
that level of equipment," I couldn't 
disagree more. True: I certainly 
wouldn't aim a novice user at one of 
Bill Godbout's newest state-of-the-art 
systems; but then neither would Dr. 
Godbout. Tony won't let me have 
some of the new stuff I own until he's 
thoroughly bashed it about and 


found its limits, 


Buying by та! order 
can, if you're not 
careful, bring you 

unrelieved grief. 


However: because a company is 
out at the frontiers of computer tech- 
nology doesn't mean it can't and 
doesn't make good stuff for the or- 
dinary user. Indeed, Compupro is an 
excellent example: here in this room I 
have three of its systems. One is Zeke 
Il, the Z80 I’m writing this on now, 
The Z80 has been around so long that 
it's practically old hat; and Zeke II is 
utterly reliable, quiet, and operates 
nearly invisibly. 

(True: we have customized the 
screen output and keyboard on Zeke 
II; but the system itself is very much 
standard from Compupro, and it 
works quite nicely with either the 
Televideo 950 or the Zenith Z-19 ter- 
minals.) 

The second is an 8085/8088 dual- 
processor computer, as staid and 
stolid as you can get nowadays. 
When we first brought it up, Compu- 
pro was the only outfit that had a 
dual-processor machine, and I cer- 
tainly wouldn't! have recommended 
the system to a beginner; now it has 
become a standard, and consultants 
like Bill Grieb and Colin Mick recom- 
tnend dual processors for vanilla 
systems. 

Moreover, you can get a good 
S-100 system for at least no more 
than you'd pay for an IBM with com- 
parable capabilities, and I for one 
prefer the more flexible system. My 
motto remains, “Iron is expensive, 
but silicon is cheap." With an 8-100 


system you can upgrade for less than 
with anything else І know of; and 
upgrades can be very significant. 

I see many exciting new systems in 
development: 16-bit systems, even 
32-bit systems, all upward-com- 
patible with what I have at present. 
Right now all I have to da to make 
my 8085/8088 dual processor into a 
68000 system is replace one board; all 
the memory, disk drives and con- 
troller, modem, I/O boards, and such 
like will work fine. 

My third Compupro machine is ut- 
terly experimental, with a 12-MHz 
8086 board. Now 1 certainly wouldn't 
recommend that for a novice: not this 
year, anyway, Next year, though, 
might be a different story. 

Moreover, my experience with 
TRS-80 and Apple systems hasn't 
been as pleasant as Strauss implies 
yours will be. We hadn't had our Ap- 
ple a month before it required major 
repairs; its switching power supply 
blew and took with it the mother- 
board and every card in the system. 
Then we had the experience of updat- 
ing our DOS (disk operating system): 
more than $60 for a single ROM 
(read-only memory) chip and a disk. 
This wasn't to get a new DOS, you 
understand; it was merely to update 
what we had. Now, they tell me, Ap- 
ple won't even let you off that easily. 
In the future it will cost a great deal 
more to upgrade an old Apple II. 

In fairness, I have to say that Carl 
Helmers has had five Apples for 
years. All run UCSD Pascal. His total 
repair bills for all Five machines sum 
to less than $500. Carl admits the 
machines are limited, but he has no 
complaint about their reliability. 

What he calls reliable, though, is 
not my definition, 1 agree with Bill 
Godbout: "1f the error rate is high 
enough to measure, it's too high." I've 
watched a lot of computer users 
shake cables, reboot disks, flick 
switches on and off, and in general 
put up with glitches that would have 
me on the phone to Tony Pietsch in 
seconds. I trust my living to these 
machines. I cannot and will not put 
up with "rather more or less...” 

Ihe Apple is great for Epyx's 
(marvelously fun) Crush, Crumble, 
and Chomp, but when I develop pro- 


The Most 
Convenient 
This Side of a 
Shotgun 

The New Epson QX-10 


and the ОчСе5 Нага 
Disk Storage System. 


Available Now at Your аш т 
Local Epson Dealer. ^ рге rm (Ce 


ТТТ 


Optional cartridge 
disk for on-line/off-line 
backup storage of 
up to 5 megabytes 
per cartridge, 


| Specifications | 12 Megabyte | 20 Megabyte | 
Storage Capacity— 


A: ' Unformatted Per Drive 12749.184 Bytes 9.998720 Byte 
Convenience is what : Сараар ы жалық. - 
the revolutionary QX-I0 plain language microcomputer Pen Par Сун 32768 бус méme | 
is all about. And now it's even more so. With 12 or 20 обо Hes a b. 
megabyte mass storage systems manufactured by QuCeS. Data Tracka 1224 1910 
Now you can operate your new Epson QX-10 ae eee 
at peak performance with the QuCeS hard disk subsystem. Әке dem 50 Mbits per second = 1% 
A lot more memory. A lot more speed. And convenience. Pene Latency 833 millisecond: = 1% 
QuCes mass storage systems are so reliable that Epson of Track-to- Track атмос ‚такое 
America uses them т its own offices. Maximum 205 milkveconds 310 millawconds 
" Seling Time 15 milliseconds 
The new VALDOCS software system which runs ————— 
the QX-10 is supplied by Epson. QuCesS furnishes the Heighe M S | 
utilities such as Format, Back-up, and Test. Altogether an Depth TO T | 
ideal marriage, with double-barreled convenience. m wine Tl 
Prices starting at $2595.00. ғал eri oa meen IIF to [os pus to 57 2*C 
Power Requirements — —— — 
Voltage NSV AC 
Power 75 Watts 


0.225 reserves tha right to change specilicanons without notice or obliganon 


178 Main Street 8 Metuchen, New Jersey 08840 ш 201/548-2135 
Toll-free number: (800) 631-5944 


Circle 387 on inquiry card. 


grams in UCSD Pascal or Modula-2, 
I'll use the Sage, and 1 won't regret the 
extra 51500 it costs, 

As to our TRS-80 Model I, we 
trashed that sucker long ago. It was 
always unreliable, and repeated trips 
to the local Radio Shack outlet didn't 
help. The problem was that Tandy 
cut corners; I have a letter from a 
Tandy official referring to "the 
realities of the mass market." If 
you're selling 100,000 machines, sav- 
ing five dollars a unit can be sig- 
nificant—both in profits to the maker 
and misery to the user. Our system 
internally generated so much radio 
noise that anything additional —even 
an airplane using Doppler гадаг|— 
could cause it to spontaneously reset. 

We got the TRS-80 for the boys, 
but they were never happy with it. 
When they tried to use it, they might 
or might not be able to boot the 
system disk on the first try, There 
was always doubt as to whether 
they'd be able to save programs—or 
even save text they'd written, It was 
clearly an undesirable situation for 
young people learning to use and like 


Can a Software Package 
Change the World? 


Spread Sheets First... 
QUESTEXT" Next! 


computers, and eventually I got rid of 
it, 

Again, in fairness, I understand 
that a lot of people are happy with 
the new computers Tandy puts out. 
My point is that advertising budgets 
don't have that strong a correlation 
with system utility and reliability. 
Just because a system is advertised on 
national TV doesn't make it a good 
buy any more than "as advertised on 
NBC" is a guarantee that your new 
car won't be a lemon. 

Unfortunately, computer stores 
aren't the answer either. Example. I 
acquired a well-cared-for, second- 
hand Apple II from Bjo Trimble, the 
Star Trek lady. It was an older 
machine, 

I knew nothing about Ápple com- 
puters. The boys pointed out that we 
had a bale of software, mostly Epyx 
games, that wouldn't run with the 
disk operating system that came with 
our Apple. They'd looked over the 
games and very much liked them, and 
birthdays were coming ир... 

I could, I suppose, have studied up 
on Apples; but there’s a lot to do 
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Circle 225 on Inquiry card. 


In Less Than 3 Minutes 


Your IBM Model 50, 60, 65, 75, or 85 
Electronic Typewriter 
can be an RS232C PRINTER or TERMINAL 


CALIFORNIA MICRO COMPUTER 
5061 can be installed easily and require NO modifications 
to the typewriter, 


For additional information contact: 


CALIFORNIA MICRO COMPUTER 
9323 Warbler Ave., Fountain Valley, CA. 
92708 (714) 847-4141 


here, and it wasn't convenient just 
then, so instead 1 packed the whole 
mess up and went out to Compuplus. 
After all, it specializes in Apples now, 
and I've been doing business with this 
outfit for more than five years, going 
back to the time when it was Com- 
puter Components and sold surplus 
equipment, 

I arrived. Waited patiently. Got a 
salesman. Explained that I had an old 
Apple П, didn't know what boards 
were in it, and was interested in how 
to upgrade it, 

The result could have been drawn 
up as a Doonesbury cartoon, The 
salesman cut loose with a string of 
jargon that certainly made no sense to 
me—and which I suspect couldn't 
have made sense to anyone else. He 
touted some games programs. I ex- 
plained that I had plenty of games 
programs. He mentioned printers, I 
told him I had a printer, 

1 began to get the brush-off. Clear- 
ly, the commissions on bells and 
whistles for the Apple aren't worth a 
salesman's time; not that it mattered, 
because it also became clear that the 


Models 5050 and 


FORMULA INTERNATIONAL INC. 


12603 Crenshaw Blvd., Depi. B, Hawthorne, СА 90250 
For information (213) 973-1921 ® Orders Only (outside Calif.) (800) 672-8758 


Ф __ 
pineapple" 
The Alternative! The Compatible! 

The Affordable! 48K Color Computer Kit! 


FEATURES: 

ж Fully compatible with Apple® 11+ * Built in 2-watt amplifier for realistic 
ж Singleboard for easy assembly sound effect with volume control 
* Popular 6502 MPU for large * B on board peripheral connectors 
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1564500 


DAT of software for expansion 
i ж Game раде connector on both Ж 14 key numeric key-pad 
(please add 5% shipping and handling) sides of case * 5-amp switching power supply 


Easy to assemble! All components are clearly silk-screened on the high quality double-sided 
mother board. All integrated circuits, IC sockets, peripheral connectors, keyboard, switching 
power supply and the professional high impact plastic case are included. 


= & & Big Savings On Peripheral Cards « « @ 
Buy them in kit form. 
All cards APPLE il and PINEAPPLE compatible. 


5/4” DISC DRIVE FROM (СЕП! 


Lan „ш 


= 80 column card kit. .. . $120.00 EPROM writer card kii 
100% Made т USA 100% Apple and Pineapple” Compatible 780 CP/M card ий. .. . $110.00 (For 2708,2716,2732,2764,2522).. .. .. $80.50 
50% Faster Seeking Tima Than Apple Disk 11 Driva! 16K RAM card kil. ., , $49.50 Printer interface card КИ (For Epson or Oki) $88.50 


Disk controller card kit... $59.50 New disk controller card kil 
AS232 Interface card kit кіз $95.00 (3.2, 3.3 auto seci). БІЗ? tty тізі $69.50 


16K RAM card (cable-less) kit $59.50 PAL Color Encoder card (assembled)... .. $88.50 


HEAVY DUTY SWITCHING POWER SUPPLY 
for Apple Ii, AP-II" a 


A e 1 Year Full Warranty 
| @ 40 Tracks 
e One of the Most Quiet Drivas 


€ Color and Shape same as the | 
Disk ЙІ Driva | 


+5V at 5.0 Amp a 
Disk Drive $285.00 | +12Vat25 Amp 
Controller Card. $ 65.00 —5V at 0.5 Amp 
Controller Card wilh 13 Sector, 16 Sector Auto Select $ 85.00 | —12V at 0.5 Amp 
Size and mounting holes are same 3 
аз the ones used In tha Apple 1 " $145.00 ea. 


The APPLE It LOOKALIKE СОМ PUTER CASE 


| Made with high impact plastic, 
| Color and shape are 
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е Upper/lower case function € N-key rollover function 
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salesman didn't even know what was 
available. He never mentioned any of 
the stuff I'd come prepared to talk 
about, like Pascal, or a Microsoft 
Softcard. Fortunately the cashier was 
well informed and took the trouble to 
give me some advice; without her, the 
trip would have been an utter waste 
of time. 

Even so, I left thinking about a let- 
ter I got a year or so ago. It said, 
"Some day the salespeople in com- 
puter stores will be able to recagnize a 
customer when they see one, Then 
maybe they can learn what to do 
when they find опе...” 

Some computer stores are ex- 
cellent. Many more are not. Unfor- 
tunately, those who can tell the dif- 
ference aren't the customers with 
problems; it's precisely those who 
need help the most who can't tell 
whether the help they're getting is of 
any use, 


So What Do You Do? 

First, as I've said before; systems- 
integration consultants will earn their 
fees. True, Tony Pietsch isn't out 
looking for that kind of work now— 
but he was when I first met him. 
Filthy Pierre seems to have forgotten 
that when I met Tony he was а 
graduate student, and J was a science- 
fiction writer. This column grew aut 
of my experiences, and, yes, I know 
I’m likely to get better than average 
treatment from people who know 
who I am now; but it wasn't always 
that way. 

How do you find good systems 
consultants? How do you find any 
other professional help? The same 
principles apply, People who know 
what they're doing leave a trail of 
satisfied customers behind them. The 
really good ones don't hesitate to give 
references: their previous customers 
are their best salespeople. 

Second, 1 do agree with Strauss on 
one point: unless you know what 
you're doing, don't go buy something 
brand new, particularly not from an 
outfit you never heard of. Wait for 
evaluations, Plenty of honest re- 
viewers are in this field. Read what 
they have to say; and if all the 
reviewers ignore a system, ask 
yourself why. It may be we know 
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something. Most of us would rather 
write an enthusiastic rave than a 
negative review. І know I would. 
Third, ask yourself what you really 
want, Most of the horror stories | 
hear come from readers who tried 
buying their systems a piece at a time 
at sale prices. You certainly can save 
some money that way; but even if 
you're pretty sharp, you'll pay with 
your time. Take Barry Workman's 
Lobo system as an example: he 


Unless you know what 
you're doing, deal 
with people who do; 
don't try to outsmart 
the system. 


bought his disk drives on sale from 
Priority One, The Lobo worked fine 
first thing out of the box when con- 
nected to my Campupro drives; but it 
took a couple of days fooling with 
configuration jumpers to get it work- 
ing with Barry's new Siemens drives. 
If he hadn't been here, with access to 
Priority One's helpful salespeople like 
Keith Burgess and able to call Nor 
Singh, it might have taken a lot 
longer. 

And that, 1 think, is the real bot- 
tom line: unless you know what 
you're doing, deal with people who 
do; which is to say, don't try to 
outsmart the system. If people who 
seem to know about these small 
machines try to tell you that we 
haven't yet got to where a naive user 
can put together a business-quality 
computer complete with software for 
less than a couple of thousand 
dollars, perhaps you ought to listen. 

I don't know any magic way to get 
a system dependable enough to bet 
your livelihood on—serviceable, con- 
venient, complete with software—for 
so-called home computer prices. I do 
see a lot of computers, and I know 
what I'd buy as of this afternoon; but 
that's a different thing. 

When Roland Green, the Chicago 
author who worked with me on my 
new book, Janissaries П; Clan and 
Crown, wanted advice on a first 
system, I told him to look at the 
Osborne. It's not an optimum system, 


but I don't know a better beginner's 
package complete with software for a 
price Roland could afford, 

When I went looking for a replace- 
ment for Ezekial, my dormant friend 
who happened to be a Cromemco 
Z-2, I did have an advantage the 
casual buyer doesn’t have: I knew 
most of the major software devel- 
opers, as well as a number of suc- 
cessful systems consultants, It seemed 
to me that people whose businesses 
depended on reliable equipment 
might have strong opinions on what 
was best; so ] asked them what they 
used. When many more than half told 
me they had Compupro systems, it 
was enough for me, especially when I 
found that Tony had come to the 
same conclusion by studying the 
system specs; so that's what I bought. 
We sent in an order for the whole 
package direct to Compupro; and I 
haven't been disappointed. 

When I go shopping again, I'll do 
the same thing; somehow I have more 
faith in the judgment of people like 
Richard Frank of Sorcim and Mike 
Lehman of Digital Research than in 
TV advertisements. But that, I hasten 
to say, is my view. 


JRT Pascal, Revisited 

A few issues ago І mentioned that 
when my son Alex finished his Pascal 
Tutorial Package for the Pascal/M 
and Pascal/MT+ compilers, he in- 
tended to work one up using the 
$29.95 JRT Pascal compiler. 

I was premature in that statement, 

Alex, it seems, has a wild talent: he 
carries a Murphy field about with 
him. Whatever Alex works with, it is 
very literally true that if something 
can go wrong, it will. He also likes to 
work things to their limits. 

Example: we were overhauling my 
Minimum Data Base for Barry Work- 
man, and Alex found bugs and failure 
modes that must have been in there 
for years without my noticing them. 
When I fixed those, he found others. 

Another example: when trying 
deliberately to create a run-time error 
to use as an example for the Pascal In- 
troduction, he found that Pascal/M 
wil] cheerfully allow you to divide by 
0. Not only does it not report an er- 


ror, but it thinks that 3/0 — 
Tex! continued on page 314 


The Juki 6100 printer. It should 
cost a lot more than $699. 


The new Juki model 6100 letter quality daisy wheel You can pay more, but you can't buy a better 
printer has full features you'd expect to find on a more printer than the Juki mode! 6100. 
expensive printer. 

It can support word processing and graphic functions, 
print 18 CPS, and use a simple drop-in daisy wheel. 

The 6100 has 10/12/15 pitch, proportional spacing, 
utilizes standard IBM Selectric typing ribbons, has 2K a 
buffer memory (expandable to 8K), parallel interface, " 
and both tractor feed and serial interface are available LLL Juki Industries of America, Inc. 
as options. Head Office: 421 North Midland Avenue, 


— Saddle Brook, NJ 07662. (201) 796-8800 
That's only the beginning. / Branch Office: 20437 South Western аа. 
Best of all, the low-noise Juki model 6100 is extremely Torrance, CA 90501. (213) 320-9001 
reliable. 
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Advanced Comm, 
Card (CC-232) 


е Programmable to com- 
municate in Bisync, SDLC, 
HDLC, and Async protocols. 
* Two Ports of RS 232 


AST products are available from Computerland, 
Entre’, ComputerMart and selected dealers 
worldwide. 


AST-3780 


Communications 


2. 


• An IBM 2780/3780 RJE 
Emulator « Supports Bisync 
point-to- point communications 
protocol « Allows file transfer 
between Host & ІВМ PC * Ideal 
for ІВМ System 34, 38, 4300 
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• Features 64K-256K 

Memory « One Batter, 

Backed-up Clock 

Calendar (std.) « One 

IBM Compatible 

Async Port (opt.) 

• One IBM Compatible 
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“ 64K-512K (with MegaPak) * Two ІВМ 
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(std.) • Ideal for Concurrent CP/M, MBA, RESEARCH INC. (714) 540-1333 
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Listing 1: Pascal/M compilation of the Silly program. 


prun pascal п:яШу.рав 


Source fila name, optiona: N:SILLY.PAS, 


2.5 1 Pel SILLY levi 


(10234 bytes) 


тие} (ос X ); (е note undeclared variable +) 
Line 5, Error #104 «sp» =continue, <cr> «quit? 


writeln(foa) \; (* note undeclared variable •) 
Line 5, Error #116 <ap> =continue, <cr> =quit? 


104: Undeclared identifier 


116: Error in type of standard procedure parameter 


1 Errors, 7 Lines, 


0,0E—65, rather the opposite of what 
you'd expect infinity to look like. 
(Pascal/MT+ allows the division, 
but reports an error; it sets 3/0 equal 
to a very large number, which is more 
reasonable. ) 

Something like that happened in 
analyzing JRT Pascal. It seems there 
are bugs in the compiler. Not terribly 
serious bugs; indeed, we found nearly 
as bad in Digital Research's Pas- 
cal/MT+ and Sorcim's Pascal/M, 
There's a difference, though. Whereas 
Pascal/M and Pascal/MT-+ try to be 
standard Pascal, with nonstandard 
extensions, the JRT Pascal compiler 
doesn’t. JRT is intentionally a non- 
portable dialect, and programs writ- 
ten in JRT Pascal haven't a chance of 
running under any other Pascal com- 
piler; worse, programs that will com- 
pile in standard Pascal blow JRT 
Pascal sky-high. 

Worse yet, though, is the error 
handling. Pascal was designed as a 
teaching language, and it has a stan- 
dard set of error messages. They are 
numbered and have a standard for- 
mat, and experienced Pascal pro- 
grammers know most of them by 
heart. For example: 


Program Badhello (Output); 
BEGIN 
writeln(‘Hello, world.'); 
writeln(Foo') (* note missing ; *) 
writeln(‘Hello again.'); 
END {badhello}. 


obviously isn't going to compile. 
Pascal/M and MT + give you a stan- 
dard message: 
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10100 bytes not used. 


(ver 4.02) 


Error 6, Illegal symbol (possibly miss- 
ing ; on line above) 


which is probably the most common 
error encountered in Pascal, That er- 
ror is rendered somewhat differently 
by JRT Pascal: 


— Semicolon expected 


This is reasonable, although it 
doesnt do much for teaching you 
what standard Pascal messages look 
like. However: 


Program silly (output); 

BEGIN 
writeln('Hello, world."): 
writeln('Foo'); 
writeln(foo); (* note undeclared 

variable*) 

writeln(‘Hello again.'); 

END [silly]. 


has far different results. The error 
messages generated by Pascal/M and 
and Разса/МТ+ are shown in 
listings 1 and 2, These are about what 
you should expect. JRT Pascal 
generates the stuff shown in listing 3. 
Note that the only reference to an 
undeclared variable wil] have scrolled 
off the screen (it happens fast, too), 
and that there is no reference to the 
actual problem in the symbol table. 
The whole thing is pretty intimidating 
to someone just learning Pascal. 
Pascal/M and Pascal/MT+ will 
show you where the error took place 
and offer you an opportunity to con- 
tinue. JRT Pascal doesn’t print the 
line, doesn't continue, and doesn't 


Listing 2: Pascal/MT + compilation of the 
Silly program. 


mtplus n:silly.pas 
Pascal/MT + 
© 1981 MT Micro SYSTEMS, Inc. 


Release 5.5 


CP/M-80 version 


Source lines: 7 
Symbol Table Initialization 
Available Memory: 

User Table Space: 

V5.5 Phase 1 


Remaining Memory: 
V5.5 Phase 2 
SILLY 


Error # 104 at line 5 
Last ID: FOO 


Type «space» or ^C 


Lines : 1 
Errors: 1 
Code : 137 
Data : 0 


Pascal/MT + 5.5 Compilaton Complete 


really identify the problem. 

There has been a great debate in 
Dr. Dobb's Journal about JRT Pascal, 
with one reviewer contending that the 
language has its uses. He says it's a 
good production language for writing 
business programs and is certainly 
worth $29.95. Another reviewer says 
it isn't acceptable at any price, I'm not 
going to get involved in that argu- 
ment. I do say that it is not a language 
for beginners. It has funny bugs and 
gives confusing error messages. 

Beginners don't have enough ex- 
perience to know whether their prob- 
lems are caused by flaws in the com- 
piler or in their program. Add error 
messages not related in any obvious 
way to the error—there are lots more 
that 1 haven't room to show-—-and 
you have a situation tailor-made for 
undermining the student's self-con- 
fidence. Thus, Alex has decided 
against writing a version of his intro- 
ductory package for the JRT com- 
piler. 

Those who know Pascal might find 
JRT Pascal useful; I'm told by ex- 
perienced programmers that you can, 
if you're clever, program around its 
bugs, However, beginners should 
stay away from it, and anyone dis- 


Design, digitize, transform and 
dimension...all in 3-D! 


Introducing the Space е Automatically dimension Special Offer 
Tablet'"/Advanced Space angles and lengths (5 ways) Send $25.00 (in check or money 
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We see the world in three dimen- е Drive several plotters or er's Manual. жа 
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coordinates of any point in 3-space. ^ Graphics System as a tool to 
To record a point, move the Space unleash your imagination. The 
Tablet arm to the desired location possibilities are endless, Micro Control Systems, Ine., 
and push a button. That’s it. Examine the potential of 3-D 143 Tunne! Road, Vernon, CT 06066 
Lengthy keyboarding 15 unneces- CAD on your IBM PC (Apple II (203) 872-0602 
загу. Join points with line seg- coming soon). The MCS Space 
ments to create 3-D wireframe Tuhlet/ Avdveroad 
models, from real or imaginary Space Graphics 
shapes. System — under 
Software flexibility. $1700. complete. 
Advanced Space Graphics is a E 
true 3-dimensional CAD/D vat Wd 
(computer aided desig n/ drafting) Та game paddle 
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models using the 3-D Space Tablet, Әлен еее Aen 
a high-res 2-D tablet or the key- rz. e 
board as the data acquisition 
device. You can interactively 
manipulate and edit points in 3-D 
— а capability unique in computer 
graphics, Drawings can be altered 
іп an endless variety of ways. . . 


e Scale, rotate or move draw- 
ings about any axis. 


® Create complex models by 
duplicating or mirror imaging 
components. 

е Draw arcs and circles. Gener- 
ate surfaces of revolution. 


е Examine a drawing from 3 
simultaneous orthogonal 
views while it's being con- 
structed. 

© Add text. 
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Listing 3: JRT Pascal error message for the Silly program. 


B> jrtpas2 silly 
JRT Pascal ver 2.0 


Copyright 1982 IRT Systems 


writelnt Hello, world."); 


% Warning: Invalid dynamic storage address-—possibly due lo invalid variable or data type 


uea cnt time stal 
0000 0004 30 
0000 QOBF 74 
0000 008B 30 
0000 0000 74 
0001 0023 F4 
0000 0089 74 
0000 0000 00 
0001 0078 BO 
0001 0085 F4 
0000 0000 74 
0001 0090 F4 
0000 0000 Q0 
0000 0000 74 
0000 0003 74 
0000 0000 74 
0000 008E 74 
0000 0088 74 


0000 0001: Program silly (output); 

0005 0002: BEGÍN 

0018 0003: 

0026 0004: writeln('Foo'); 

declaration, 
exproc name addr 
PASCAL] CABE 
LEX 41ЕВ 
PASCAL4 SFB2 
ADDMAIN 431Е 
BLOCK 4705 
FIND 59ЕВ 
PASCAL2 0001 
PASCAL3 AICB 
EXPR 5D5AÀ 
UPDATE 7BAD 
+ GEN 7AC6 
FLDLST 0001 
PARMREF ТЕОВ 
UPPER32 8344 
TEST 8367 
ІЕХ2 ЗАВ 
BITS 8520 

addr :7САб prog :JF70 aize :4872 

base :87Е2 cur :BF43 tos :BF66 

low :9Ер2 compr :0000 purge :0000 

@:TEMP2 


VoError: Array index too small 


couraged from Pascal by experiences 
with the JRT compiler might want to 
try something more standard before 
giving up. 


They're Getting There 

There's good news and bad news 
from Digital Research. 

There's a new manager in the docu- 
mentation section of the languages 
division. His name is Michael 
Franusich, and he recently sent me a 
copy of the new CBASIC manual. 

You may recall that I regarded the 
old CBASIC manual written by Gor- 
don Eubanks at Compiler Systems as 
a really good example of what lan- 
guage documentation ought to be 
like; indeed, although I thought it 
could be improved, I hadn't seen any- 
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thing better. Then Digital bought out 
Gordon and revised the CBASIC 
manual to "technical writer" specifi- 
cations, practically ruining it in the 
process. It removed most of the ex- 
amples and all the text explaining the 
"philosophy" of the language. 

Well, the good news is that the new 
manual is at least as good as the old 
Compiler Systems manual was, and 
in some ways is better, It contains 
plenty of examples, and most of the 
explanations are back in clear 
English. 

Not only that, but I have drafts of 
the new manuals for CB-80 and 
CB-86 (CBASIC compilers that run 
on the 8080/Z80 and 8086/8088 
respectively), and they're excellent 


tool In fact, I have letters from 


Digital Research people claiming that 
it has been my constant hammering 
that caused the reforms there, I'm not 
sure I fully believe that, but it's nice 
to think I had a positive influence. 

In any event, I think we can look 
forward to really significant improve- 
ments in Digital Research's documen- 
tation. 

That's the good news. 


Alas, Poor SPP 

The bad news is that Digital 
Research put out the new Pas- 
cal/MT +86 Reference Manual, and 
the manual for the MT+86 Speed 
Programming Package, before 
Franusich joined the staff; and lordy 
does it show, 

I'm a great fan of the Pascal/MT + 
Speed Programming Package (SPP). 
That, you may recall, is a combina- 
tion Pascal text editor, source-code 
formatter ("pretty printer"), and syn- 
tax checker that adds many of the 
best features of UCSD Pascal to the 
CP/M Pascal/MT+ compiler, It 
became even more important for Pas- 
cal/MT +86, because I don't have an 
editor that works under СР/М-86, 
and thus without the SPP, I couldn't 
write Pascal programs to run with my 
8088. 

Actually, that's not strictly true: 
thanks to the chaps at RR Software, I 
have Vedit for CP/M-86; alas, due 
mostly to sloth, Г have not yet in- 
stalled it, which isn't really fair to the 
Vedit people. I'll have to get it up if 
I'm going to use the 8088 side of my 
dual processor, since it is, at the mo- 
ment, the only general-purpose editor 
I have that can work with the 16-bit 
processor. 

Anyway, when Jim Hudson was 
over ta show me how to use the 8087 
math chip in combination with Pas- 
cal/MT+86, he helped me get the 
SPP editor installed, and it works 
fine, as does the MT-- compiler. Un- 
fortunately, the old Digital Research 
“technical writing” staff got hold of 
the SPP documents and did for them 
about what it did for Eubanks’ 
CBASIC manual. We did get lucky, 
though: the Pascal/MT --86 manual 
seems to be essentially unchanged 
from the last MT+ version, except 
for a global replacement of MT+ 
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Тһе “SLICER” is а HIGH PERFORMANCE single board computer based 
on the new, highly advanced Intel 80186 CPU. The board has these ad- 
vanced features: 


е Full 8Mhz 16-bit microprocessor having complete software compatability with 
the 8086 and 8088 (as used in the IBM PC). 


• Two full function RS232C seria! ports. Both ports are interrupt driven with sott- 
ware data buffering. 


е Floppy disk controller for 5' and 8" floppy disk drives, single or double sided, 
single or double density, using DMA operation. 


e SAS! hard disk controller port with DMA data transfer rate of up to 2Mb per second! 
• 256Kb dynamic ram on board plus ир to 32Kb EPROM. 

е Bus expansion connector for future expansion. 

• Ail this оп a board the width of a 5'A" drive and only 11% inches long! 

е 50/9 as complete kit, partial kit, or bare board, with quantity discounts available. 
• А high performance monitor НОМ is included with all systems. 

е Bios for CP/M86* operating system included. 

е Complete documentation included. 


This system is marketed and supported exclusively by: 


NUMERICAL CONTROLS, INC. 3438 Snelling Ave. 
Minneapolis, Minnesota 55406 (612)721-6353 


Mastercard, Visa. Check. Money Order, or C.D.D. orders accepled. Please allow 4-8 wesks for delivery, 
* CPIM a trademark of DigHal Research Inc. 


CALL FOR SPECIAL INTRODUCTORY PRICE!!!! 
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Circia S on (nquiry card. ic 
Announces More 
Disk Drive 


ТАМПОН DRIVES FOR ІВМ AND OTHER 
PERSONAL COMPUTERS 

These hasic drives can be mounted inter- 
nally on ІВМ and other personal computers. 
Both full-size and the new ThinLine models 
are available 


TANDON TM 100-1 $165.00 
TANDON ТМ50-1 5140.00 
ТАМООМ ТМ100-2 $235.00 
TANDON ТМ55-2 $215.00 
TANDON TM-100-4 $295.00 
ТАМПОН ТМ55-4 $275.00 
TANDON TM 101-4 $295.00 
TANDON TM84B-1 $350.00 
TANDON TM848-2 $425.00 


APPLE tl-COMPATIBLE DISK DRIVES 
FROM INTERFACE INC 

Includes drive, cable and cabinet 

(also compatible with Apple iook-alikes) 


5%” standard drive $205.00 
ThinLine drive $165.00 
Dual Thinline drives $335.00 


EXTERNAL DRIVES FOR IBM PC 

FROM INTERFACE INC 

Price includes drive, power supply, cable 
and cabinet. 


100-1 with 160K IBM format $235.00 
100-2 with 320K IBM format $305.00 
55-2 with 320K ІВМ format $285.00 


100-4 with 650K IBM format $385.00 
(includes software patch ta DOS 1.1) 
55-4 with 650K IBM format $365.00 
(includes software patch to DOS 1.1) 


WINCHESTER SUBSYSTEMS FOR JBM PC 
FROM INTERFACE INC 

Includes NM disk drive, cabinet, 
power supply cable controller, 1/0 
adaptor and software (JEL) for 1.1 DOS 


5 Мадаруів $1375.00 
10 Megabyte $1575.00 
15 Megabyte $1775.00 
ІВМ PC XT DISK DRIVES 


FROM INTERFACE INC 

Dual floppy disk drives each with 362K 
bytes storage; both drives mount in 

"A" position $ 450.00 
10 Megabyie Winchester Subsystem, 

Slave compatible with IBM 

DOS 2.0 $1095.00 
Exlernal floppy disk drives from Interface 
Inc are also available for the TRS-80 

Model ИІ, the Tandy Color Computer, and 
other personal computers. 

Ail drives and peripherals have aur standard 
warranty which includes 90 days parts and 


abor 

TELEPHONE ORDERS ONLY 

Only phone orders will be accepted, Master 
Card, VISA, авнаа - 2 D accepted. 


StarLogic 


20932 Cantara St. 
Canoga Park, CA 91301 


Appin а a registered trademark of Apes 

МЫ anid {ВЫ РС are ceqeatered trademarks of ІВМ zy wd RR 
785-30 18 a поима trademark of Tandy Corporation 
YtwoLime «& a ғаны (гита Of Тамып бой 
JEL ^s в product of Tall Trae Systema 


Prices subject to change мыл пке. 
Prices dà nol е shipping Charges whoh will be 
added то бии) 
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with MT+86. In fact, it's somewhat 
improved, with a few additional ex- 
amples. 

Of course, it does have that irritat- 
ing "All Information Presented Here 
is Proprietary to Digital Research" in- 
anity at the bottom of each page. 
Even so, although the manual is not 
what I'd call exemplary, it hasn't been 
ruined either; and with the new team 
in Digital Research's document 
foundry, we can hope for an update 
that will be a real improvement. 


Unmaligning the Osborne 

In my December column I com- 
plained that the Osborne 1 lacks cer- 
tain ASCH character keys. A dozen 
or more readers have written to tell 
me I was mistaken. 

Although this is not documented 
anywhere that I (or any of those who 
wrote) know of, you can get the 
“missing” ASCII characters on the 
Osborne with the following key com- 
binations: 


Control-« produces | (Control- 
"les than" produces left curly 
brace) 

Control-> produces } (Control- 
“greater than” produces right curly 
brace) 


Control-/ produces - (Control- 
slash produces tilde) 
Control-= produces *  (Control- 


equals produces accent grave) 


| thank all those who took the trou- 
ble to inform me. Also, I appreciated 
the kind remarks many of you en- 
closed. 


Fastest Benchmark Yet 

I continue to get new data using my 
matrix-multiplication "benchmark of 
sorts" from the October column. This 

test" fills two matrices with real 

numbers, multiplies them, then sums 
their elements to give a checksum. 
Although the algorithm used to fill 
the matrices produces integers, the 
elements should be declared as real 
numbers. 

For a time, the record was held by 
the Sage II running UCSD Pascal, 
Then Jim Hudson came over and in- 
stalled his piggyback 8087 board that 
rides on the Compupro 816 dual-pro- 


cessor machine, and that, running 
under Pascal/MT-- 86, took over the 
leadership. 

Aaron Fox of the Department of 
Physiology at UCLA reports an even 
faster time. Fox writes: 


Recently our lab acquired several 
Lomas Data Products computers. This 
computer has a 10-MHz Intel 8086 pro- 
cessor operating with fast static 
memory. The October BYTE, with 
your matrix-multiplication benchmark. 
was of particular interest ta me since it 
gave more times to test our Lomas 
against. For a 20 by 20 matrix the times 
for the Lomas were as follows; 


2.9 seconds using Microsoft BASCOM-86 
34 seconds using Microsoft BASIC-86 


Thus, the 10-MHz 8086 is about 7.5 
times faster than your 8085 for 
BASCOM, but only about twice for 
MBASIC. It seems that the interpreted 
BASIC 15 not a fast implementation. 
(This may explain why all the bench- 
marks I have seen with the IBM PC run- 
ning interpreted BASIC are quite 
similar in speed to the sante programs 
rumning on a 4-MHz 280.) 

The point of this letter is that the 
16-bit machines are fast and they are 
available with software today, As Sol 
Libes points out in the November 
BYTE, a 5-MHz 8086 is equivalent to 
0,4 VAX, a fast and powerful 
machine . . , 


The Word, Revisited 

I've received several letters asking 
about spelling programs. This is a 
subject of considerable interest to me, 
and I think I have tried every spelling 
program available for my machines. 

| continue to use Wayne Holder's 
The Word Plus program, version 1.2, 
from Oasis Systems, This version 
allows me to transfer the programs, 
plus the dictionaries, over to a pseudo 
disk for really fast operation. The 
Word Plus has a number of nice fea- 
tures, including the ability to look up 
the word in its dictionary; if it sees 
anything it thinks might be what you 
intended, it offers it as a candidate 
spelling and gives you the opportuni- 
ty to correct the word. 

The Word Plus is fast and easy to 
use, and it offers me a lot of informa- 
tion, such as a table of the words I've 
used sorted by frequency of use, thus 
allowing me to see how many times 
I've used "alas" and such like. (Do 
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Inquiry care 


20 
Алта 
f Qa 


What 
business does 
a handsome dog 
like me have 
ауды with a 
‘ie... №) top cat 
io v like 


„что у 
жє HN" IRE" TA 
m". 


My name's MoGruff’and it's 
my business to halp prevent 
crime, I think 1t should be your 
business, too—to teach your 
employees how to protect them- 
selves, Just send for my busi- 
ness kit —it'll help you develop 
а program that teaches your 
employees how to make their 
homes burgiar-proof, make their 
neighborhoods safer, even how 
not Lo get mugged. 

And, while you're at it, get in 
touch with the cops—they can 
help you out, So now you're prob- 
ably wondering ( like a top cat 
businessman should ), what's in 
it for you. That's easy. When your 
company works harder for your 
people, your people work harder 
for your company. 

Бо take the time, and... 


TAKE A BITE OUT OF 


CRIME 


Write to MaGrutf, Crime Prevention Coalition. 

20 Banta Place, Hackensack, NJ Ө?ЕСІ for 

lots of information on Crime Prevention. 

A measage from the Crime Prevention Coalition, 
this publication and The Ad Council 

©1980 The Advertising Counc, Нас fo 
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people really prefer "unfortunately"? 
Alas, some have written to say they 
do.) The only improvements I'd make 
in The Word Plus have to do with 
defaults: I wish it would let me enter 
the name of the "specials" dictionary 
once and for all, instead of making 
me type in its name each time | in- 
voke the program. That's hardiy a 
major criticism. | can't imagine any- 
one not liking The Word Plus. 


For All You Atari Users 

Vincent Cate of USS Enterprises 
continues to improve his Critical 
Connection, This device lets you con- 
nect an Atari 800 to an RS-232C serial 
1/O port on a CP/M computer, and 
thereby use the CP/M system as the 
Atari's disk drive, 

The device now lets your CP/M 
system simulate up to four Atari disk 
drives. We don't yet have an Atari 
800 (1 plan on getting one next 
month), so I've lent my test copy of 
the Critical Connection to an associ- 
ate who does have both CP/M and an 
Atari. It works. Given the expense of 
Atari drives, and their slowness, 
anyone with an Atari and a CP/M 
system should seriously consider get- 
ting one. 


When Shall We LISP? 

One thing I'm greatly looking for- 
ward to is a good LISP running under 
CP/M-86. All the versions for the 
smaller microcomputers are very 
limited because 8-bit machines have 
such severe memory problems, (Hah. 
A sign of the times, I can recall when | 
thought 48K bytes of memory would 
be plenty, and 64K bytes more than 
enough for any purpose.) 

Meanwhile, various friends keep 
urging me to try LISP. “Anything you 
can do in Pascal or BASIC you can do 
much quicker and more elegantly in 
LISP,” they tel] me. “How are you go- 
ing to learn aboul artificial intel- 
ligence without it?" When I protest 
that 1 just don't know enough about 
LISP, they send me books. 

So far I've successfully resisted 
learning LISP, but once there's a good 
version for my 8088 I fear ГИ be 
doomed. Meanwhile, | can look over 
the books. 

One, Programmer's Guide ta LISP 


by Ken Tracton, is the darndest thing 
I ever saw, Some of it is absolutely 
clear, the easiest to understand dis- 
cussion of parts of LISP that Гуе yet 
seen. Some of it is absolutely opaque. 
The really odd part, though, involves 
strange omissions. 

The index, for example, is horrible. 
Many of the most important terms 
and concepts in LISP simply aren't 
there. No CONS, no CAR, no CDR, 
no LAMBDA. Іп another place 
there's a glossary of sorts, but some 
Of the definitions are frivolous 
(LAMBDA —something like DE- 
FINE), while others (CONS, for ex- 
ample) are not there at all. 

This sloppiness seems typical of 
Tab Books, which must employ the 
laziest and most incompetent copy 
editors in the publishing business; 
comic books have fewer typos. Also, 
cheap paper and an unaesthetic type- 
face are used, 

For all that, I found Tracton's book 
rather valuable, since it does give a 
lot of examples, and much of the 
beginning discussion is clearer than 
I've seen anywhere else. It's a pity his 
publisher didn't think enough of his 


book to assign it a decent editor. 


Let It GOTO Blazes... 

Jeffrey Savit of the Savvy Comput- 
ing Company writes at length about 
my (mild, I thought) defense of the 
GOTO statement in the December 
column, He says: 


One way to think about this is to 
consider that the problem with the 
COTO is not always the GOTO itself, 
but rather the label it arrives at. First, 
there is no enforced textual relationship 
between the GOTO and the target 
label. If the GOTO is being used as an 
escape from a loop, the label will ap- 
peur immediately after the loop body, 
but there is no way for the compiler to 
know it was intended as an escape if the 
label is accidentally placed elsewhere in 
the program. , . 

The other problem with the label is 
that its presence means that there is less 
knowledge about the state of the pro- 
gram at the program text that follows 
it, The code after a label could have 
been reached by falling through the pre- 
ceding text, or from arty of the state- 
ments that GOTO the label. To under- 
stand this piece of the program the 
reader has to examine the entire pro- 
gram for GOTOs that might land there. 


Now you can buy a QUAD function IBM PC board 
without having to buy more memory. 


MegaPlus!" and [/O-Plus 2™ are the ulti- 
mate add-on products you will need to 
expand your IBM PC and XT. Which board 
you decide on depends on where you are 
headed. To take full advantage of your IBM 
РС and XT beyond 256k, you wili want to 
expand with the MegaPius™. It's features 
include two asynchronous ports, clock/cal- 
endar, printer port, and up to 512k of 
memory expansion. Аһ! You say you already 
have ali the memory you need? The 1/0 
Plus 2™ gives you all the features of Mega- 
Plus™ to operate your printers, plotters and 
modems, set your time and date automat- 
ically with the clock/calendar, without 
adding memory. Also a special game adapter 
is available, but more about that later. Both 
boards include SuperDrive™ disk emulation 
and SuperSpool™ print buffer software. 


MEGA WITH MEMORY 

The MegaPlus'" has three functions stan- 
dard: Parity checked and fuliy socketed 
memory up to 256k in 64k increments; 
clock/calendar with battery beck-up for 
automatic loading of time and date when 
the computer is turned on; and an asyn- 
chrenous communication port (RS232C 
serial) which can be used as COMI or 
СОМ2, {ОТЕ for a printer, ог ӘСЕ for а 
modem). Optional is a 100% IBM compatible 
parallel printer port, and a second asyn- 
chronous port for another $35 each. The 
MegaPak!^ option plugs onto your Mega- 
Plus™ "piggyback'' style to give you 512k 
of additional memory. Now you can create 
disk drives in memory up to 360k, set aside 
plenty of space for print spooling, and still 
have memory for your biggest programs. 


І/О-РІШМ5 2 WITHOUT MEMORY 
The |/O-Plus 2™ comas standard with a 
clip-on battery powered clock/calendar, 
and asynchronaus communication port 
(RS232C serial). Optional is a second asyn- 
chronous pori (DTE for a printer, or DCE for 
a modem), a parallel printer adapter, and 
the best game paddie adapter on the market. 
What's so special about our game adapter? 
Not only is it an IBM standard game port, 
but it can also use low cost, widely available 
Apple compatible paddies and joysticks. If 
your memory needs are satisfied, for less 
than the price of mosi single function 
boards, 1/ O-Plus 2™ gives you all the input 
and output ports you might need. 


Circle 490 on inquiry card. 


FREE SOFTWARE 
SuperDrive™ disk emulation software cre- 
ates "disk drives” in memory which access 
your programs at the speed of RAM memory. 
SuperSpooler™ print buffer software allows 
the memory to accept data as fast as the 
computer сап send it and frees your com- 
outer for more productive work. Some man- 
ufacturers sell hardware print buffers that 
do only this far hundreds of dollars. Super- 
Spooter™ eliminates the need for these 
slot robbing products. Both of these power- 
ful pieces of software can be used with any 
expansion memory for your IBM PC or XT. 


CHEAP SOFTWARE TOO 

What good is great hardware without some 
great software to use it with? We offer 
some terrific prices on some of the popular 
programs you will want to use your board 
with. How about the cream of the spread- 
sheet programs, SUPERCALC, for just $159, 
or SUPERWRITER for $239. if you are 
looking for data base management you can 
get dBASE И by Ashton-Tate for $419, or 
1-2-3 from Lotus for $369. 


WHY BUY IT FROM US? 
Because we provide the service and support 
most companies just talk about. Each board 
is fully tested and burned in prior to ship- 
ment. We realize how integral this board is 
to the use of your computer. What good is a 
warranty if it takes weeks for repairs to be 
made? We offer 48 hour turnaround or a 
replacement board on al) warranty repairs. 
Do you hear anyone else making this prom- 
ise? If you still are not canvinced, and want 
to compare prices, remember we don't 
charge ежга for credit cards, shipping, or 
COO fees. We think the ultimate testimony 
to our good service and high quality is that 
one of our largest customers is none other 
than IBM? If vou still want to buy elsewhere. 
ask any competitor if they will face the acid 
test. 

THE ACID TEST 
Qubie' (say que-bee-A) gives you a 30 day 
satisfaction guarantee on all board pur- 
chases. If you are not completely satisfied 
we will refund the entira cost of your 
purchase as well as pay the postage to 
return it. If you can get one of our competi- 
tors to give you the same guarantee, buy 
any other board you think compares and 
return the one you don't like, We're nat 


worried because we know which one you 
will keep. We also offer a one year parts 
and labor warranty. An additional one year 
extended warranty is available for $50. 
TO ORDER BY MAIL SEND: 
—wyour name and shipping address 
—board type, size, and options requested 
— daytime phone number 
—Califarnia residents add 6% sales tax 
— company check or credit card number 
with expiration date (personal checks 
take 18 days to clear) 


TO ORDER BY PHONE: 
In California (805) 482-9829 
Outside California 

TOLL FREE 821-4479 
PRICES: 

І/О-Рішв 2™ with Clock/calendar, a- 
synchronous communication adapter, 
SuperDrive™ and SuperSpool'^ - $135 


MegaPlus™ with memory, clock, async, 
SuperSpool'^ and SuperSpacl™ soft- 


ware: 64k #299 
128k $346 256k $449 
192k $399 512k $798 
OPTIONS: 
Parailel Printer Port e35 
Second Async Port 538 


Gama Adapter (L/O-Plus 2 only} $35 
MegaPak™ with 256k of memory $348 
Cable to parallel printer $35 
Cabie to modem or serial printer 525 
Memory Diagnostics Program 510 


1-2-3 by Lotus $369 
SUPERWRITER by Sorcim $239 
SUPERCALC by Sorcim $159 
dBASE 11 by Ashton-Tate 8419 
SHIPMENT 


We pay UPS surface charges. UPS 2 day 
air service $5 extra. Credit card or bank 
check orders shipped next day. 


QUBIE' 
DISTRIBUTING 


4809 Calle Alto 
Camarillo, CA 93010 


European inquiries: 

129 Magdalen Rd., 
London, SW18, England 
Phone |01) 870-8899 


BYTE May 1983 321 


Items Reviewed 


JRT Pascal $29.95 | Sage П Computer $3600 
JRT Systems Sage Computer Technology 
1891 23rd Ave. Suite 4 
San Francisco, CA 94122 35 North Edison Way 
(415} 566-5100 Reno, NV 89502 
(702) 322-6868 
M-Drive/H $1895 
Сотрирго Systerns Semidisk 512K 61995 
Oakland Airport, CA 94614-0355 Semidisk Systems 1 megabyte $2995 
(415) 562-0636 РОВ СС 
Beaverton, ОК 97075 
Max-80 Computer $820 (503) 642-3100 
Lobo Drives International with extra 64K-byte memory $915 
358 South Fairview Ave. Speed Programming Package 8-bit $200 
Goleta, CA 93117 Digital Research 16-bit $250 
(800) 322-6103 (California) POB 579 
(800) 235-1245 (outside California) Pacific Grove, CA 93950 
(408) 649-3896 
Minimum Data Base B-inch $84.50 
Pascal Introductory Package Binch $79.50 | The Critical Connection Not available 
Workman and Associates USS Enterprises 
112 Marion Ave, 6708 Landerwood Lane 
Pasadena, CA 91106 San Jose, CA 95120 
(213) 796-4401 (408) 997-0264 
Modula-2 Compiler $495 | TheWord Plus $150 
Volition Systems Inc. for Sage II {including text editor) $595 Oasis Systems Inc. 
POB 1236 2765 Reynard Way 
Del Mar, CA 92014 San Diego, CA 92103 
(619) 481-2286 (619) 291-9489 
Osborne 1 $1795 
Osborne Computer Corporation 
26500 Corporate Ave. ә 
Hayward, < CA 94545 Book Reviewed 
(415) 887-8080 
Printmate 150 Impact Dot-Matrix Printer Al $1125 | Programmer's Guide to LISP $10.95 
Micro Peripherals Inc. Bi $995 Ken Tracton. Blue Ridge Summit, PÀ: Tab, 1979. paper $6.95 


4426 South Century Dr. 
Salt Lake City, UT 84107 
(801) 263-3081 


Certainly it is possible to comment 
both the GOTO and the label to the ef- 
fect that one and only one GOTO refers 
to that label, and that it is being used to 
escape from a loop, but that is precisely 
what a "leave" or "break" does without 
depending on the programmer not mak- 
ing a mistake... 

On reflection, I agree with what 
Mr. Savit has said here. In my 
defense I'll point out (1) that Pascal 
has no "break," and my column 
speculated that a GOTO used as a 
substitute For "break" would do no 
harm, and (2) that "break" is one of 
the proposed extensions for the Pas- 
cal Prime Project. 
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In any event, Modula-2 has 
“break,” and has no GOTO what- 
ever: so if Modula-2 takes over from 
Pascal, this is one debate that will 
swiftly become history. 


Coming Attractions 

I much enjoyed COMDEX, not 
only for the software and equipment ] 
saw, but for the people | met. For ex- 
ample, at the Zenith party I met John 
and Sue Matlock of Micro Peripher- 
als Inc. of Salt Lake City. John had 
connected an MPI impact dot-matrix 
printer to a Zenith Z-100, and the 
printer was merrily making hard 


copy of everything that appeared on 
the Z-100 screen: words, symbols, 
graphics, swirls, and squiggles. 

I've never had a dot-matrix printer, 
but that looked interesting. I got to 
talking with John Matlock about it. 

The upshot was that in the next 
room sits an MPI Printmate 150 im- 
pact dot-matrix printer. Although it 
can be configured for driving by an 
RS-232C (serial) port, this one hap- 
pens to expect a Centronics-style 
parallel input. There's a Centronics 
port on the Interfacer-4 board in my 
dual-processor system, but I don't 
recall precisely how Tony wrote that 


10 reasons 


why you 


should call DataSource’ 


da variety of seit-administered analysis tools 
e to help you identify those products best 
suited to meet your needs 


] Free Systems Analysis We have developed 


Competitive Prices Our volume enables us 
2 to offer ya prices which are consistently 
e Competitive. "pedes tor yoursell. then call 
us toll-free 800-32 


Express Delivery Time is money and we at 
DataSource understand that. Your order 
will be processed and shipped within 24 
hours tor all products in stock. 


Discount Structures We offer significant 
discounts to any individual, organization or 
e user's group purchasing in quantity. 


Key Account Program For corporations 
and institutions, we offer a comprehensive 
program: volume discounts, complete 
maintenance packages, specially statted 
technical supporl. а sales team 
experienced in micro applications, and 
several financing options. 


D. 


for software... 


Risk-Free Software We stand behind 
every product we sell. All items are fully 
e documented, backed by manutacturer's 
warranties, and are guaranteed by 
DataSource to be in perfect working 

condition. 


Toll-Free Technical Support We service 
what we sell. Our customers have direct 
access to our technical staff on а toll-tree 
basis, 800-328-2260. 


National Maintenance Network. We offar 
a variety of maintenance agreements 

e tailored to the specific hardware йеп you 
select. Call for more information. 


Flexible Payment Options We accept 
most major credit cards, checks, and 
money orders, as well as purchase orders 
from approved corporate accounis. 


State-of-the-Art Software and Hardware 
We carry a broad range of what we believe 


10. to be the best in software plus caretully 


selected anes products and 
accessories. 


Always the current versions in stock. 


Heres а small sampling of products available now fom DataSource," 
(If you don't see what you need, just call us at the number below.) 


Data Base Management 


dBase H - Ashton Tate $475.00 
Condor ПТ - Condor computer 495.00 
Easy Filer . IUS 295.00 
Visillle - Visicorp 189.00 
Tim Ili - Innovative Software 325,00 
[nlostar - MicroPro 297 O0 
Spreadsheets 

supercalc - Sorcim 125.00 
Мяса - Visicorp 189 00 
Lolus 1-2-3 - Lotus al 
Multiplan - Microsoft 225.00 
Calcstar - MicroPro 95.00 
Communications 

Crossialk - Microstu! 135.00 
Move it - Wool software 29 
Word Processing 

Wordstar - MicroPro 297.00 
Spelibinder - Lexisott 295.00 
The Final Word - Mark of Ihe Unicorn 245.00 
Easy Writer 1 - [05 265.00 
Volkswriler - Lifetree D 
The Word Plus - Qasis 125.00 
Spellguard - Sorcim 125.00 
Grammatik - Aspen 60.00 


Languages 

C Basic - Digital Research 125.00 
CBBO - Digilal Research 420.00 
M Basic - Microsott 275.00 
Basic Compiler - Microsotl 310.00 
Pascal MT + - Digital Research 425.00 
Miscellaneous 

The Home Accountani > Continental 110.00 
Milestone - Organic Sottware 245.00 
Statpak - NW Analytical 395.00 
The Norlon Utililies - Peter Norton 65,00 
Hardware 

Hayes 300 Smarimodem 215.00 
Hayes 1200 Smarimodem 525.00 
Epson FX80 595.00 
Okidata 82-A 439.00 
NEC 3550 1915.00 


June Specials from DataSource 
| Supercalc - All Formats $125.00 


Microsoil Basic Compiler - Osborne $235.00 


PLUS 


Sale prices on all Osborne Format software in stock! 


FOR MORE INFORMATION CALL TOLL-FREE 


1-800-328-2260 


IN MINNESOTA CALL 612-544-3615 


четсе onder qceepted тон vorparsty contain, AU onder are dippen TES, 
#1 МАРА charge nns яг ri 2 M EE: іт Didone serve 


DATASOURCE Sears | MARKETING IG CORP 
Your source for micro software and hardware" 
1660 South Highway 100, Minneapolis, MN 55416 
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for 8080, 280 


A Run-Time Library 
for Whitesmiths’ С 2:1 


ш Fast execution 
u ROMable 
ш No royalties 


B Fully reentrant 

machine support 
B CP/M file support 
B Error checking 


@ Usable with our AMX 
Multitasking Executive 


Real-Time C 
manual only 
source code 


$ 95 
$ 25 
$950 


Inlel mnemonic $ 50 
to ANatura! converter 


Benchmarks 

1, Int to ASCII conv. 

2. Long to ASCII conv. 

3. Long random number 
generator 

4. Double 20 x 20 matrix 
multiply 

5. File copy (16kb) 
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The Serious Game Design Tool 
For The Serious Designer 
At The Price Of A Toy For The Hobbyist 


The Game Cartridge 
Development Systern 

tor Ве Atari" 2600 

Video Computer System" 
Optional: 

Atari 5200 Supersystem - 
Adapter Package ғ 


| Features Include: 
Real-time developmen! 
No machine moedilicaton 
Apple П" 48E/ one disk 
drive required 


Now Only $495 
Call today to order 
408-429-1551 
All major credit 
cards accepted. 


The FROB-26" 


For high protit rewards, purchase | 
the tool that can do Ihe job at an 
unbeatable price. 


үз 
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into the BIOS. Since he's in Arizona 
just at the moment, ] can't hook up 
the Printmate 150 for a test run, 
although І expect to have it running 
next week. 

Meanwhile, there's one hitch. 
Although it will work with a great 
many machines, a specific design goal 
of the Printmate 150 was that it 
would work with the Zenith Z-100 
computer. The Zenith Z-100 was 
designed to be able to run IBM PC 
software, and as a result has the same 
hardware for connecting peripheral 
devices as does the PC. When IBM 
designed the PC, for some totally in- 
explicable reason it chose to put the 
same physical cable connectors on its 
Centronics-style parallel output port 
that other people use as RS-232C 
plugs and jacks. 

This means that I have a printer ex- 
pecting parallel input through a con- 
nector into which I can plug a serial 
input. Because the RS-232C cable car- 
ries 16 volts in pins that the Cen- 
tronics port expects to have only sig- 
nals, a mistake can blow up a fair 
number of chips. Worse, both the PC 
and the Z-100 have both seria) and 
parallel outputs coming out of iden- 
tical plugs, practically guaranteeing 
confusion. This is a disaster waiting 
to happen. 

I hope to avoid the problem so that 
next month I can report on my new 
printer. 

We've also just received a disk con- 
taining the source code to the 
Otrona's BIOS, Tony has been look- 
ing forward to playing with that; he 
has some improvements in mind. He's 
already got WRITE, my favorite text 
editor, transferred to the Otrona, so 
that I was able to take the Otrona to 
COMDEX and write up a good part 
of my trip report in my hotel room. 

More on the Otrona, the new 
printer, and Modula-2 next month. № 


Jerry Pournelle welcomes readers’ 
comments and opinions. Send a self- 
addressed stamped envelope to ferry 
Pournelle, c/o BYTE Publications, 
POB 372, Hancock, NH 03449. Please 


put your address on the letter as well as 
on the envelope. Due to the high 


volume of letters, Jerry cannot 
guarantee a personal reply. 


Complete Integrated Accounting System 
Just plug it into your jand run your business! 


INTEGRATED ACCOUNTING SYSTEM CP/M? & 
| GENERAL LEDGER APPLE? 


VERSIONS 
ACCOUNTS RECEIVABLE AVAILABLE 


SOON 


ACCOUNTS PAYABLE 
PAYROLL 
WORD PROCESSOR - WORDSTAR™ 


MAILING LIST - MAILMERGE ТМ t 
Electronic Spreadsheet - REPORT MGR. 


The best business program package on the 
market . . . providing all the software and 
storage you ever wanted. 


@ All programs self-prompting & menu driven 
€ Completely integrated accounting system 


€ General Ledger includes a chart of accounts develop- 
ed by a CPA 


© Has been in use for four years 
e High speed operation 


€ All software pre-installed on hard disk and ready to 
run. No more diskettes & tedious paper work 


@Seif-explanatory ... easy to use 
@Allsoftware & hardware fully guaranteed & supported 


5 MB WINCHESTER DISK 
plus ABOVE LISTED SOFTWARE 
in ONE INTEGRATED PACKAGE 


$2,995%" 


“Auxiliary Power Booster Required $195. | 
| *128К ВАМ Required. 


"Contact |your 
local dealer or 
call us 


10 MB Model availa 


Ave, Suite 115, Santa Апа, CA 92705 
(71 4)8 36-3 5 A 9 Circle 77 ой Inquiry card. 


18M is a Reg. trademark of IBM Corp. Apple is a Reg. trademark of Apple Computars. CP/M is a Reg. trademark of Digita! Research. 
Wordstar and Mailmerge are Reg. trademarks of MicroPro International, *Prices and specifications subject to change without natice. 
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Book Reviews 


Microprocessor 
Systems, 
Interfacing and 
Applications 
Robert J. Bibbero 
and David M, Stern 
John Wiley & Sons 
1982; 192 pages 
hardcover, $26.95 


Reviewed by 

Dr. Мат H. Murray 
Computer Science Dept. 
Broome Community College 
Binghamton, NY 13902 


Microprocessor Systems, 
Interfacing and Applications 
is an excellent introduction to 
microprocessors and data 
links in terms of signal paths 
and communication func- 
tions. Technically up to date 
and very readable, the book 
is aimed at "engineers, stu- 
dents, technicians, and 
managers who use micropro- 
cessors and design them into 
new devices and systems." 

Wisely, Robert J. Bibbero 
and David M. Stern based 
their discussion not on a par- 
ticular chip or family of pro- 
cessors but on a well- 
balanced cross section of cur- 
rent chips. In doing so, the 
authors successfully integrate 
the main concepts of their 


book throughout its seven 
chapters. To illustrate how 
they do this, I'll look at 
several chapters. 

In the first two chapters, 
the authors quickly review 
digital logic and micropro- 
cessor fundamentals. As you 
might expect, they cover such 
topics as number systems, 
base changes (including frac- 
tional numbers), digital logic 
gates, and the architecture 
and instruction sets of 
popular microprocessors. 
Unfortunately the authors 
“squeezed” the three topics 
that form the cornerstone of 
their book into the first 
chapter. Address decoding, 
signal driving over transmis- 
sion lines, and timing deserve 
closer examination; more ex- 
amples would have helped. A 
detailed discussion of bench- 
marks in chapter two merits 
attention. 

Chapter three addresses the 
problems of transmitting 
data. Logically presented 
with many helpful details, the 
discussion goes from signal 
buses to drivers and systems 
that include parallel and 
serial transmission of data. 
Particularly noteworthy is a 
section оп microprocessor 
buses. 

In chapters four and five, 


C compilers 
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Bibbero and Stern contrast 
programming languages for 
microprocessors. Chapter 
four, devoted exclusively to 
BASIC, includes a good dis- 
cussion of top-down structur- 
ing, flowcharting, algorithm 
development, and high-order 
languages. Unfortunately, 
the chapter is unspecific as far 
as actually writing BASIC 
programs goes. Chapter five 
looks at high-level languages 
such as FORTRAN, PL/I, 
FORTH, C-Code, and Pascal 
in terms of common points 
and strengths and weaknesses. 
More programming examples 
would have enhanced the dis- 
cussion. 

The chapter on device dis- 
plays is typical of what you 
might find in most books on 
microprocessors. It describes 
the most popular displays, in- 
cluding seven-segment devices 
and CRTs, 

Chapter seven deals excep- 
tionally well with multiple 
microprocessor communica- 
tion. Topics range from hier- 
archical processing layers, ar- 
chitecture and protocols of 
networks to topology, rout- 
ing, and protocol. Ethernet 
and Proway are used to il- 
lustrate communications net- 
works that operate between 
computers and micropro- 


e FULL C 


cessor terminals. 

1 have just a few minor 
squabbles with the book as a 
whole. Because Micropro- 
cessor Systems, Interfacing 
and Applications covers so 
many topics in so few pages 
(192}, many details are left 
out, For example, in the sec- 
tion that deals with address- 
ing and decoding the authers 
give no examples of how an 
address decoder actually 
decodes. The authors attempt 
to illustrate several program- 
ming languages with ex- 
amples, but again leave you 
begging for a few more 
details. And just a minor an- 
noyance, but noteworthy, is 
that illustrations of digital 
logic gates do not conform to 
industry drafting standards. 

Readers who have worked 
with digital electronics or 
microprocessors should have 
no difficulty with the con- 
cepts presented or vocab- 
ulary used. In fact, the text 
may be too elementary for 
experienced engineers, tech- 
nicians, and managers. It is 
an excellent primer on the 
microprocessor and data link 
in terms of signal paths and 
communication functions 
and would be particularly 
useful in classroom instruc- 
tion. li 


® UNIX* Ver. 7 COMPATABILITY 
* NO ROYALTIES ON GENERATED CODE 
е GENERATED CODE IS REENTRANT 
e C AND ASSEMBLY SOURCE MAY BE 


INTERMIXED 


* UPGRADES & SUPPORT FOR 1 YEAR 
C SOURCE AVAILABLE FOR $2500 


408-275-1659 


TELECON SYSTEMS 
1155 Meridian Avenue, Suite 218 
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MDBS 1% ACCOUNTING PLUS™ QUICK CHECK™ 
Mainframe-quality DBMS from A comprehensive microcomputer Computer simplified bookkeeping 
Micro Data Base Systems, Inc. business accounting system. and point of sale inventory. 
International Software Enterprises—USA SOFTWARE DIMENSIONS, INC. CHUCK ATKINSON PROGRAMS 


(312) 981-9200 (916) 722-8000 (817) 249-0166 


INMASS™ DATA COMMUNICATIONS PC/FORTH™ 


Integrated Manufacturing and SOFTWARE Program development systems for Z-80 
Accounting Software System ASYNC, BISYNC & SNA-SDLC protocol and 8086/88 microcomputers 
MICROCOMPUTER CONSULTANTS data communications software. Laboratory Microsystems, Inc. 
(916) 756-8104 [E Systems, Inc. & Micro-Integration, Inc. (213) 306-7412 
(603) 659-5891 


WHEN YOU BUY 

THE RIGHT SOFTWARE, 
YOU CANT GO WRONG 
ON THE HARDWARE. 


CP/M" compatible software — for maximum 


work power on more than 600 computer models. 

All the computers in the world won't help you without smart | 
software. That's why we're showing some of the best software DIGITAL 
products you can buy, from solid, innovative companies. They're | 1 
shown here together because they're all CP/M compatible. CP/M is RESEARCH 


the universally accepted operating system created by Digital Research 
that allows software products like these to run on more than 600 
ditferent computer models including the biggest names in hardware. 
So, to pet smart software for your system, call one of the fine 
Independent Software Vendors listed above or to find out how CP/M 
can increase productivity in your world, contact Digital Research at 


(408) 649-5500. 
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| Peter А McWilliams 
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“Oasis Systems’ software - unquestionably the 
һе”... Peter McWilliams, author of 
the #1 best-selling book on word processing. 


The WORD Plus is the standard by which other 
spelling checkers are measured, Here’s why: 


ө Юга! 45,000 word dictionary. 
e Shows errors ‘‘in-context.”’ 


е Interactive word look-up finds correct spelling 
for you and corrects at the push of a button. 


Hyphenates words automatically. 
е Solves crosswords, puzzles, and anagrams. 


* Works with almost any CP/M®, CP/M-86® or 
MS/DOS compatible word processing program 
(WordStar, Magic Wand, Spellbinder, Perfect 
Writer, Select, Final Word . . . and more!). 


Call or write for 
complete information: 


OASIS 


SYSTEMS 


CPIM and СРІМ-86 are registered trademarks of Digital Research, Inc. 


Punctuation & Style takes the worry out of writing 
by automatically catching dozens of different 
punctuation errors, both common and obscure. In 
addition, P&S catches unpaired format commands 
(underline, boldface, etc.), doubled words, and 
more, 


P&S gives you a ‘‘critique’’ of your writing, 
suggesting alternatives for commonly misused or 
over-worked phrases. It also shows where active 
voice can replace passive voice to add clarity and 
precision. 

Punctuation & Style is the perfect companion to 
The WORD Plus. It works easily with most CP/M 
word processors. (Available soon for CP/M-86 and 
MS/DOS.) 


619-291-9489 


2765 Reynard Way 
San Diego, CA 92103 
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SOFTWARE DISTRIBUTORS 
1-800-252-4024 (in California) 
1-800-421-0814 (outside California) 


Announcin 
the fastest 
door-to-door 
delivery service 
to and from Europe. 


Emery First Class 
International Service. 


No matter what the value, size, or weight of your air shipments, 
Emery provides the fastest regularly scheduled door-to-door service 
available between most U.S. and major European cities. To most cities, 
we can deliver door-to-door in as little as 48 hours. From New York, 
we can deliver as quickly as overnight to major European cities. That 
includes everything from letters to packages to heavy cargo. 

Emery offers you a total range of services from customs clearance 
to notifying your customer of the time of delivery, all for one basic price. 
For just a little more, you can even get proof-of-delivery and full 
documentation. 

So the next time you want the fastest scheduled door-to-door ser- 
vice to most of Europe, ask for Emery First Class International Service. 

Call your local Sous office for details. 


"Send for your free Emery | 
| First Class laternational Service | С 


| Shipping Kittoday. „Олус 
| Mail coupon to: ' - za ү. — 
Emery > 

А | PO. Box 4036, Woburn, МА 01888 

l | вы (Lu) (Ғиш) (Middle [nmal 

F Title = | 

5 | Company —— — 

-TE City State Zip 


Time after time, 
no one delivers like Emery. 
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The Enhanced VIC-20 


Part 4: Connecting Serial RS-232C Peripherals 
to the VIC’s TTL port 


Joel Swank 
12550 SW Colony #3 
Beaverton, OR 97005 


Owners of Commodore's VIC-20 personal computer 
know the fascination that can overcome the new com- 
puter user. Simplicity, of course, is both the VIC-20's 
main attraction and the reason for its low cost. And its 
uncomplicated nature makes the VIC-20 a good place for 
the beginner to start to explore the power of a micropro- 
cessor, But the reai thrill comes with the machine's in- 
evitable expansion to peripherals. 

Commodore's Kernal operating system allows access 
to the VIC-20's serial user port. As a result, you can con- 
nect the VIC to modems, printers, and other serial 
devices, A modem opens the door to the world for the 
VIC-20. An ever-increasing number of information ser- 
vices are accessible via telephone lines: stock-market 
quotations, bulletin boards, and program exchanges are 
just a few examples, and many of these are free. With the 
proper software and hardware, two VIC-20 users can 
communicate directly to exchange programs and data, 


The User Port 

Table 1a summarizes the standard RS-232C pin assign- 
ments used with most microcomputer systems, and table 
1b shows the pin assignments of the VIC-20's user port. 
Notice that the VIC-20 uses a subset of the standard in- 
stead of all the circuits defined in the standard (13 possi- 


Editor's Note 
This is the fourth and final article in Joel Swank's series on 
"enhancing" the Commodore VIC-20, 


ble subsets are listed in the standard's application notes, 
but the VIC-20 subset does not match any of them). 
Commodore's Programmer's Reference Manual defines 
two possible subsets of the VIC-20's user-port interface: 
the X-line interface and the three-line interface. 

Software access to the VIC-20's user port is via logical 
device 2. Routines in the Kernal provide proper timing 
and logic to send and receive data by this device. Users 
can also access the port by way of the BASIC statements 
OPEN, CLOSE, and I/O, 


Overcoming Incompatibilities 

The circuitry in the VIC-20 does not provide the 
voltages specified by the RS-232C standard; rather, it 
transmits data using ТТІ. (transistor-transistor logic) 
level signals. In the VIC-20, signals between 0 V and 
0.8 V (volts) represent a logical 0, while those greater 
than 2.4 V represent a logical 1. The RS-232C standard 
specifies that a logical 1 is any voltage more negative 
than —3 V, while a logical 0 is any voltage greater than 
+3 V. Thus the VIC-20 needs additional circuitry to 
properly interface with RS-232C devices. 

Two ICs (integrated circuits) have been developed to 
solve this rather common problem. The 1488 contains 
four TTL-to-RS-232C line drivers, and the 1489 contains 
four RS-232C-to-TTL line receivers, These ICs are used in 
virtually every digital device that handles RS-232C 
voltage levels, and they're both inexpensive and easy to 
come by. You'll need one of each to build the VIC-20/RS- 
232C interface. 
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You'll never have a better reason 
to begin shopping by mail: 


WITH AN RS-232C INTERFACE 


$529 WITH SUPERCALC 
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(1a) 


RS-232C Interface Connector Pin Assignments 


Pin Circuit 
Number Name Description 


AA Protective Ground 
BA Transmitted Data 
ВВ Received Data 
CA Request to Send 
CB Clear to Send 


CC Data Set Ready 

AB Signal Ground (Common Return) 

CF Received Line Signal Detector 
(Reserved for Data Set Testing) 
(Reserved for Data Sal Testing) 


Unassigned 

Secondary Received Line Signal Detector 

Secondary Clear lo Send 

Secondary Transmitted Data 

Transmission Signal Element Timing (DCE 
Source) 


Secondary Received Data 

Receiver Signal Element Timing (DCE 
Source) 

Unassigned 

Secondary Request to Send 

Data Terminal Ready 


Signal Quality Deteclor 

Ring Indicator 

Data Signal Rate Selector (DTE/DCE 
Source) 

Transmit Signal Element Timing (DTE 
Source) 

Unassigned 


User-Port Lines 
(6522 Device 1) 


Received Data 

Request to Send 

Data Termina! Ready (CD) 

Ring Indicator (CE) 

Received Line Signal (CF) 

Unassigned ( ) 

Clear to Send (CB) 
PA? Data Set Ready (CC) 
CB1 Received Data (BH) 
CB2 Transmitted Data (BA} 
GND Protective Ground (AA) 
GNO Signal Ground (AB) 
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Table 1: Pin assignments and signal names. The information 
in table Ia, a summary of RS-232C signals. comes direcily 
from the RS-232C standard; the VIC's serial port signals, 
shown in table 1b, can also be found in Commodore's Pro- 
grammer's Reference Manual for the VIC. 


Space. Saver. 


The ITX-1014 Desktop Daisywheel. 
More Features. More Value. Less Space. 


Presenting the TTX-1014 Desktop Bidirectional printing. Pin and friction feed. 
Daisywheel. The perfect letter-quality Full-size-form capability. Interchangeable, 
daisywheel printer for your home 100-character, ASCTI printwheel. Built-in 
or office. serial and parallel interface. Print speeds up to 

Your first look will tell you that the 140 words-per-minute. Plus switch- and 
TTX-1014 Desktop Daisywheel is a different ^ program-selectable pitch, line spacing, and 
breed of printer. Sleek. Stylish. Compact. baud rates. All standard. 

With a low-profile design and narrow foot- And all at a price that's irresistible. 
print so it fits on any desktop...and leaves $649! Complete. 
you plenty of room to work. The TTX-1014 Desktop Daisywheel. 

The TTX-1014 Desktop Daisywheel comes The best deal going for your home or office. 

with an impressive array of standard features. Try it now at your dealer's showroom. 
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Conventional daisywheel printer footprint, 


TTX 


Teletex Communication Corporation 
3420 East Third Avenue 

Foster City, California 94404 
415/341-1300 TX; 349420 
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Vic 
USER PORT 
CONNECTOR 


DDii 
SUPPLY 
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Connectors are another possible area of incompatibil- 
ity: most RS-232C devices use a female subminiature 
D-type connector with 25 contacts termed DB-25 ; the 
VIC-20's connector is a card edge with 12 pins per side on 
0,156-inch centers. If you intend to connect these two 
types of devices, you ll need a male DB-25 and a 24-pin 
edge-card connector. 


Connecting to Serial Peripherals 

Several modems will accept the VIC-20'5 TTL-level 
signals. Commodore sells one, of course, as do Bizcomp 
and Micromint. If you use the VIC modem, you need no 
additional hardware, but if you use another TTL-level 
device, you'll need to make a cable with the proper con- 
nectors on each end. Figure 1a shows how signals should 
be routed. 

Figure 1b is a diagram of the signal adapter you'll need 
to connect the VIC-20 to full-duplex RS-232C peripher- 
als. The Commodore manual refers to this adapter as the 
three-line interface. The biggest problem with this circuit 
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0В-25 
CONNECTOR 


Figure 1: Schematic diagrams of connections between the VIC 
and other equipment. In figure 1a, the VIC is connected directly 
to a TTL-leuel compatible modem. Figure 1b shows the arrange- 
ment for connecting RS-232C-compatible DCE (data-communi- 
cations equipment, such as a modem) to the VIC's seríal port; 
figure Ic shows connections to DTE (data-terminal equipment, 
such as a printer or video terminal). 


(1c) 


VIC 
USER PORT 


DB- 
CONNECTOR CONNECTOR 


> i8 
SUPPLY 


>> SUPPLY 


is that it requires a negative power supply to match the 
valtage requirements of the RS-232C standard. I used a 
9-У transistor-radio battery connected to provide 
negative voltage. (The circuit can be constructed on a 
small piece of perforated circuit board; the VIC connec- 
tor is glued to one edge, and the DB-25 connector is at- 
tached by a three-wire cable.) 

The user port can also communicate with a printer, a 
plotter, a video terminal, and several other RS-232C 
devices, but most of these, like the VIC-20, will be 
designed to fit the DTE (data-terminal equipment) 
category of the RS-232C standard. Because a DTE device 
is intended to be connected to DCE (data-communica- 
tions equipment) instead of another DTE device, you 
have to fool both devices into thinking that the other is a 
DCE device. Figure 1c is a schematic diagram of how to 
accomplish that. It's simply a matter of using the same 
three signals used in figure 1b, but you also cross the 
wires and add a handshake line. This is the X-line inter- 
face Commodore refers to in its manual. The handshake 

Text continued on page 338 
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Training Programs 
Make Using Personal Computers Easy. 


Even the best application programs 
and personal computers still take 


a considerable amount of lime 
to learn how Io use. 
Thal is. . .until now! 


Cdex Training Programs are compu- 
ler-assisted training programs that 
make learning straight-forward and 
elficient. In an hour, you can master 
the material on the Cdex disks and 
begin using the intended product. 
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it's tough to learn aboul compulers 
from а book. That's why all Cdex Train- 
ing Programs are on disk and are; 
Highiy Interactiva... 

Creating a dialogue with you and 
serving as your personal tutor. 
Completely Salf-paced... 

You set your own learning time. 
Graphically Oriented... 
Remember, a piclure is worth a 
thousand words. 


Cdes™ Training Programs 
are available for: 


The VitiCalc^ Program 
The WordStar'" Program 
The SuparCalc'" Program 
The Easy Writer Н” Program 


The ІВМ" Personal Computer 
The Apple® Ме Personal Computer 


Understanding Personal Computers 
and Ther Apphcations 

Managing Your Business wilh the 
1-2-3" Program 


Managing Your Business with the 
MULTIPLAN™ Program 


Usable Now and Later ,.. Cdex™ Training Programs 
Clear and concise training and We make it easy. 
reference programs for the first- 

time or experienced user. 


Ға 
Cdex Training Programs run оп the ссісх 


same Apple’ {| Pius, Apple’ He or Cdex Corporation 

IBM Personal Computer as your 5050 El Camino Real 
other programs. See how effective [05 Altos, СА 94022 

a Cdex Training Program can be; 415 964 7600 

ask your dealer for a demanstration. 
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Listing 1: The assembly listing of VICTTY, a program to send data to an RS-232C printer that requires handshaking signals. 
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Before you bet your software 
business on an OS, look who's 


betting on MS-DOS and XENIX. 


A waiting market. If you write and sell 16-bit 
software, MSm-DOS and XENIXm give you the 
largest installed base. In fact, over fifty 16-bit 
manufacturers offer their microcomputers with 
MS-DOS or XENIX. IBM, Victor, Altos, Wang, 
Radio Shack, Zenith and Intel, to name just a few. 
And the list is growing. That means there's a 
ready and expanding market for your 16-bit 
applications software. 

The UNIXm connection. XENIX is the multi-user, 
multi-tasking, UNIX-derived operating system 

for 16-bit microcomputers. MS-DOS 2.0 is 
Microsoft's single-user OS. MS-DOS and XENIX 


share hierarchical file structure and ИО redirection, 


including simple piping. MS-DOS 2.0 also pro- 
vides XENIX-compatible system calls. That means 
there's a migration path for programs written 

to run under MS-DOS and XENIX. What's more, 
both MS-DOS and XENIX are supported by 
Microsoft« languages. Thats your single-supplier 
advantage from Microsoft. 


Comprehensive support. Microsoft offers you 
a full product support program. Excellent docu- 
mentation. Plus continual enhancements to both 
languages and ey systems. Your applications 
programs can even be listed in Microsoft's grow- 
ing Source Directory of 16-bit applications 
packages. Contact us for current software 
offerings and vendors. 
Leadership. Microsoft led the 
world into the 8-bit 
microcomputer 
marketplace 


ZENITH 


with the first BASIC for microcomputers. Now, 
we're leading it into the 16-bit market with single 
and multi-user operating systems. 


Bet the winner. If you're writing and marketing 
software in the 16-bit marketplace, MS-DOS 
and XENIX are setting the standard. In fact, they're 
the standard operating systems for the world’s 
largest selling 16-bit microcomputer systems. 
Which means your market is already there...and 
growing. Contact us for complete information. 
efore you bet your software on an operating 
system, look where your market is betting. 


BETTER TOOLS FOR MICROCOMPUTERS 


MICROSOFT. 


MICROSOFT CORPORATION 
10700 NORTHUP WAY 
BELLEVUE, WASHINGTON 98004 


Metrosoft в в registered trademark, 
and М5, XENIX and the Microsoft 
logo are t ks oF Microsoft 


Corporation 
UNIX в a trademark of Вей 
Laboratones 


RADIO 
SHACK 


Data Rate 
bits per second 


110 
150 


9600 


Table 2: Data-transmission rate control values. One of these 
numbers should be stored in location 781 before VICTTY is | 
activated in order to set the data rate. 


Text continued from page 334: 

line is the DSR (data set ready) signal from the DCE 
device, whether #5 a printer, a synthesizer, or some 
other peripheral. This signal must be sent to the VIC-20's 
DTR (data-terminal ready) input. 

Handshaking is necessary because the VIC-20 can send 
data much faster than most serial devices can handle. At 
times, for example, a printer must ask the computer to 
stop sending data so that it can catch up. When the 
printer can handle more data, it informs the VIC-20 by 
asserting ОТК, 


Software 

Unfortunately, an error in the VIC's serial data-trans- 
mission routines causes the computer to ignore signals on 
the DSR line. In other words, if the printer sends the 
"wait" signal, the VIC-20 ignores it and continues sending 
data, which is thus lost, To circumvent this problem, I 
use a program called VICTTY (adapted from the ter- 
minal-communications routines in the monitors of the 
KIM and AIM computers). See listing 1 on page 336. 

VICTTY can be used to send data directly to the user 
port. While it bypasses all the fancy buffering done by 
the VIC's routines, it does pay attention to the DSR 
signal, waiting for the printer so that no data is lost, The 
program echoes to the printer any characters that are sent 
to the screen and is activated by entering SYS 45056 at 
the keyboard. 

The transmission rate can be selected by using a BASIC 
POKE instruction to store a number in location 781 prior 
to activation. Unlike the VIC-20 routines that are limited 
to 1200 bps (bits per second), VICTT Y will work at up to 
9600 bps (see table 2 for data rates and the corresponding 
values to store). 

To list a BASIC program currently in memory and 
send it to a 2400-bps printer connected to the serial port, 
for example, you would enter 


POKE 781,5 : SYS 45056 : LIST 
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When the listing is done, deactivate VICTTY by typing 
SYS 45121 or all the screen output will be sent to the 
printer. You can also deactivate VICTTY by pressing the 
Run/Stop and Restore keys, VICTTY can also be used 
from within BASIC programs—just include the same 
POKE and SYS commands in the program before you 
send the output to the screen. 


A Word about ASCII 

It takes a bit of doing to make serial data from the 
VIC-20's port compatible with most standard printers. 
VICTTY alters the data as follows. First, it inserts a line- 
feed character after every carriage-return character (most 
terminals and many printers need both between lines). 
Second, it translates the VIC-20's uppercase/lowercase 
character set into standard ASCII (American National 
Standard Code for Information Interchange) characters. 
The VIC-20 has two characters sets: in one, the ASCH 
lowercase codes are replaced by special graphics characters; 
in the other, the ASCII uppercase codes produce lowercase 
characters, while the ASCII uppercase codes with the high- 
order bit on are used to produce uppercase characters. 


Other Uses 

In its present form, VICTTY can only handle transfers 
of data out of the computer, although the hardware is 
capable of both transmitting and receiving. Still, 
VICTTY could be used to echo VIC-20 screen output to 
an 80-column video terminal that would enable you to 
see more information at a time. If the terminal does not 
handshake, connecting pin 4 of the 1489-type line re- 
ceiver to +5 V will enable the interface in figure Ic to 
work. 

Other RS-232C devices can be used with this soft- 
ware/hardware combination; some might require you to 
modity the interface arrangement. The VIC routines sup- 
plied by Commodore can be made to work with the inter- 
faces shown as long as handshaking is not required. With 
any luck, this series will start you on your way to explor- 
ing such advanced peripherals as plotters, digitizers, and 
speech synthesizers, all of which are now available for 
the home market. Bi 


The program in this article has been incorporated into a 
full-featured printer program for the Epson and other 
printers. lt includes VIC graphics and access to all Epson 
functions nia standard BASIC OPEN, CLOSE, and PRINT$ 
statements (no SYS calls). It also has a special mode for 


BASIC listings that formats BASIC statements for readabil- 
ity. It will communicate to the printer via either a Centronics 
parallel interface cable or an RS-232C interface at up to 9600 
bits per second with handshaking. For more information 
contact United Microware Industries Inc., 3503C Temple 
Ате.. Pomona, СА 91768. 


Now dBASE || is made easy with Quickcode by Fox & 
Geller QUICKCODE is а program generator, a computer program which writes com- 
puler programs. 


FAST AND SIMPLE 


With QUICKCODE you can generate a customer database in 5 minutes. Its that 
fast. All you have to do is draw your data entry form on the screen. It's that simple! 


NO PROGRAMMING REQUIRED 


QUICKCODE writes concise programs to set up and maintain any type of 
database. And the wide range of programs cover everything from printing mailing labels 
and form letters, to programs that let you select records based on your own requirements. 
There are even four new data types that are not available with dBASE || alone. 


YOUR CONTROL 


And since you work directly with your information at your own speed and 
your own style, you maintain complete control. Telling your computer what to do has 
never been so easy 


QUICKCODE, by Fox & Geller. Absolutely the most power- 


ful program generator you've ever seen. Definitely the 
easiest to use. 


Ask your dealer for more information on QUICKCODE and all the other 


exciting new products from Fox & Geller FOX&GELLER 


Fox & Geller, Inc. Dept. {NF 001 604 Market Street Elmwood Park, N.J. 07407 (201) 794-8883 
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IF YOU KNOW WHAT YOU WANT... 


EDIX/WORDIX 
$149 (ea.) 


VISICALC 
$169 
" PFS Graph $99 
FINAL WORD 
$223 


WORD HANDLER 
$488 $145 
е PFS $99 e PFS Report $79 
EASYWRITER II MULTIPLAN DB MASTER 
$179 $148 


SUPERCALC 
$185 
Personal Data Base $93 

CROSSTALK 
$119 
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Design Philosophy Behind 


Motorola’s MC68000 


Part 2: Data-movement, arithmetic, and logic instructions 


Last month, in part 1, I discussed 
the design philosophy behind the 
Motorola MC68000, a powerful 
16-bit processor with multiple 32-bit 
registers, This month I'll describe the 
data-movement, arithmetic, and logic 
instructions of the MC&88000. А 
thorough reading of the MC68000's 
user's guide (available from many 
computer bookstores and Motorola 
distributors) wil give you all the 
details of each instruction's opera- 
tion, but a look at the general cate- 
gories of instructions, a discussion of 
why certain design decisions were 
made, and mention of some special 
capabilities of the instructions will 
give you insight into the power of this 
instruction set. 


Instruction Format 
and Addressing Modes 

Before I get into the instruction 
groups, let's first look at how assem- 
bly-language instructions are written. 
Table 1 illustrates a common instruc- 
tion format and the choices that can be 
made within it. First, of course, you 
can pick one of several microprocessor 


About the Author 

Thomas Starnes is an electrical engineer who 
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direction of the МС68000 family of processor 
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instructions—for example, an addition 
(ADD), comparison (СМР), arith- 
metic shift left (ASL), or data move 
(MOV). If the instruction is one that 
handles data, you can, with the 
MC68000, select one of three data 
sizes: 8, 16, or 32 bits. This selection is 
made by following the mnemonic with 
а period and either a "B", "W", or "L", 
for byte, word, or long word; if no 
size is specified, the assembler will 
assume a 16-bit operation, 

On a data operation, you need to 
make one or two more decisions, i.e., 
which addressing mode to use for the 
one or two operands the instruction 
requires. (See the text box on data 
organization on page 354 for more 
details.) Typically, you can select one 
of 14 modes; within most of these 
modes, one of eight address registers is 
selected. On many operations, you 
need to select a second addressing 
mode; this usually involves selection 
of one of eight data registers, but for 
the data-movement instruction, any 
addressing mode can be selected. 

All MC68000 instructions are fully 
defined with 16 bits of op code. (Op 
code is short for operation code; it is 
the pattern of bits that a micropro- 
cessor interprets as a specific machine- 
language instruction executable by it.) 
Depending on the instruction or the 
addressing mode(s) selected, addi- 


tional 16-bit extension words may 
follow the op code. These extension 
words provide additional addressing 
information and may make the total 
instruction length as long as 10 bytes. 
Because the instruction is always 
lengthened by multiples of 16 bits, you 
can ensure that instructions always 
begin on even-byte boundaries; 
because of the way the MC68000 
fetches 16-bit quantities from mem- 
ory, this placement of instructions in- 
creases the speed of program execu- 
tion. 

By far, the most common operation 
in any processor application is the 
movement of data. Other micropro- 
cessors move data with LOAD, 
STORE, PUSH, PULL, POP, and in- 
put/output (I/O) instructions. When 
you boil it all down, each instruction 
simply moves data from one location 
to another. So why not call them all 
MOVE? Simplicity of expression is a 
fundamental theme throughout the 
MC68000's instruction set: all similar 
operations should perform similarly in 
a number of respects. For example, if 
you can use an ADD operation with 
two 32-bit quantities, you should be 
able to use an add-with-carry opera- 
tion with two 32-bit quantities. If you 
can select from 14 addressing modes to 
use an ADD operation, you should be 
able to select from 14 addressing 
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Photo 1: The MC68000 microprocessor chip, which contains more than 68,000 transistors, is 246 by 281 mils (6.24 by 7.14 mm) in 
size. This photo shows the location of the major functions of the chip. "Int. Log." stands for "Interrupt Logic"; "A0 Mux Control", 
for “Microcode А0 Multiplexer Control"; and "FC Log.”, for "Function Code Logic." The labels "ROM" and "NROM indicate two 
areas of microcode. "Trap and Ill. Inst. PLA” stands for "Trap and Illegal Instruction Programmable Logic Array"; “IRD Reg.", for 
"Instruction Register Decode Register"; and "ALU Control", for "Arithmetic and Logic Unit Control," The Data Execution Unit 
houses the main functions of the arithmetic and logic unit, while the two Address Execution Units perform the arithmetic associated 
with the calculation of an address. 
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Instruction format is: 
mnemonic.size 

Examples: 
ADO.L 
MOVE.B 
ADD 
BGE 
RTS 


01,02 


01.02 
ООРТ 


Explanations: 


#15, —1(A0) 


source, destination 


(size assumed to be ".W"') 
(only one argument) 
(no arguments) 


mnemonic = instruction abbreviation (ADD, CMP, MULS, etc.) 
size (optional) = operand size; 

„В means byis dala (B bits) 

AW means word data (16 bils; default size) 

.L means long word data (32 bits) 
source (optional) = source operand addressing mode 
destination (optional) = destination operand addressing mode 


Table 1: General format for MC68000 instructions. 


modes to use SUB (subtract). If certain 
status register codes are modified to 
reflect the results of an ADD, the same 
codes should also be modified when a 
SUB or NEG (negate) instruction is 
performed. 


Varieties of MOVEs 

With this philosophy in mind, all of 
the old LOAD, STORE, PUSH, PULL, 
POP, and I/O instructions from other 


destination 
#foptions 


d8 (РС,Хп) 
Immediate 


Notes: 
1, 


microprocessors were rolled into one 
very powerful and flexible MOVE in- 
struction in the MC68000. Let's look at 
just what this one instruction can do. 

The MOVE instruction can move 
8-, 16-, or 32-bit data from practically 
any location to practically any other, 
And a wide selection of addressing 
modes and registers for both the 
source and the destination should 
cover about any way you want to find 


(An) + = (Ап) 
8 8 


(An) 
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=== 55 = 555 = = 
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"М" means this combination available on the Motorola MCB8000. 


"I" means a сотрага а combination available on the Intel 8086 family. 


2. 


d16(An} 


8 


i ee ee a & 


the operands. Table 2 lists the different 
combinations of addressing modes 
available on both the MC688000 and 
the Intel 8086 families, Let's look at 
what some of the MC68000 address- 
ing-mode combinations allow you to 
do. 

Certainly, you can copy data be- 
tween registers, but you can also copy 
data to or from a register to memory 
using any of the memory-addressing 
modes. Most microprocessors allow 
the programmer to transfer data on 
the top of a stack to or from a regis- 
ter only. What if the data is really 
needed elsewhere in memory? You 
must run a second instruction to make 
the second move and use a register for 
a temporary holding space. The 
MC68000 allows you to move top-of- 
stack data to or from any register, 
another stack, a queue, any memory 
location, or any [/O location, all in 
one smooth motion. And why 
shouldn't you be able to? An added 
advantage of the MC68000 comes 
from its ability to use any one of the 
eight address registers as a stack 
pointer; this allows you to build as 
many as eight different stacks without 
having to swap out registers. 

You can also do direct memory-to- 
memory moves, There are 10 different 


Abs.L 
МА 


Abs.W 
МА 


dB(An,Xn) 


zzzzzzzzzz 
== = == = = 
аа > > 


“#options” refers to the number of different ways an addressing mode can be used in the MC68000 due to the availability of multipte 


registers that can be used; for example, the "dB(An,Xn)" option can use B An registers and 16 Xn registers for a total of 128 
combinations. "N/A" means "not applicable." 
3. Most of the source and destination addressing modes are explained in the text box "Data Organization and Addressing Modes," 
page 354. “Ап” and "On" are register addressing maces. 'Abs.W'' and "Abs.L" are word-address and long-word-address 


forms of absolute addressing. 


Table 2; Addressing modes available to the Motorola MC68000 and the Intel 8086. The information at the intersection of a row 
and a column indicates the availability of that source/destination addressing-mode combination for each microprocessor. 
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“I built this 16-bit com puter and 
saved money. Learned а lot, too? 


Save now by building the Heathkit H-100 
yourself. Save later because your computer 
investment won't become obsolete for 
many years to come. 


Save by building it yourself. You can save hundreds of 
dollars over assembled pnces when you choose the new 
H-100 16-Bit/B-Bit Computer Kit — money you can use 
to buy the peripherals and software of your choice. 


H-100 SERIES COMPUTER SPECIFICATIONS: 


USER MEMORY: DIAGNOSTICS: 

128K-768K bytes ' Memory self-test 

MICROPROCESSORS: ОП power-up 

16-bit: 8088 AVAILABLE SOFTWARE: 

B-bit: 8085 Z-DOS (MS-DOS) 

DISK STORAGE: CP/M-85 

Built-in standard Z-BASIC Language 

5.25" disk drive, Doo BASIC 

320K bytes/disk ims елді; 
ЅирегСаіс 

KEYBOARD: WordStar 

Typewriter-style, MailMerge 

108 keys, 13 Data Base 

function keys, Manager 

18-key numeric pad Most 

GRAPHICS: standard 

Always in graphics mode. 8-bit CP/M 

640h/225v resolution; Software 


up to eight colors 
are available “ " 


COMMUNICATIONS: 
Two RS-232C Serial 
Interface Ports and 
one paralle! port 


* 128K bytes standard. 
Optional. 


Heathkit Electronic Centers are units of Vértaechnology Electronics Corporation. 


The H-100 is easy to build — the step-by-step Heathkit 
manual shows you how. And every step of the way, you 
have our pledge — "We won't let you fail.” Help is as close 
as your phone, or the nearest Heathkit Electronic Center.* 


And what better way to learn state-of-the-art computing 
techniques than to build the world’s only 16-bit/8-bit 
computer kit? To run today's higher-speed, higher-per- 
formance 16-bit software, you need an H-100. It makes a 
big difference by processing more data faster. 


Dual microprocessors for power and compatibility. The 
H-100 handles both high-performance 16-bit software 
and most current Heath/Zenith 8-bit software. 


Want room to grow? The H-100's standard 128K byte 
Random Access Memory complement can be expanded 
to 768K bytes - compared to a 64K standard for many 
desktop computers. 


And the industry-standard S-100 card slots support 
memory expansion and additional peripheral devices, 
increasing future upgradability of the H-100. 


High-capacity disk storage, too. The H-100's 5.25"floppy 
disk drive can store 320K bytes on a single disk. The 
computer also supports an optional second 5.25" and 
external 8" floppy disk drives. And an optional internal 
Winchester disk drive will be available soon. 


For more information, circle the reader service number 
below. Better yet, visit your Heathkit Electronic Center for 
a demonstration! ` 


The Н-100 gives me the most 
for my computer dollar! 


Heath Company and Verilecthinology Electron talhon are subsidiaries of Zenith Radio Corporation. Circle 215 on Inquiry card. 


LONG TRANSFER TO/FROM АМ EVEN ADDRESS. 


31 24 23 
REGISTER: 


B'YT 
ADDRESS 15 4 13 12 11 10 3 


MEMORY 2N 


2h *2 


2N*4 


2N*6 


16 15 
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Figure 1: Moving data from a 32-bit register to memory using the MOVEP instruction. 
Bytes from the register are stored in every other memory byle. The instruction takes 24 


clock cycles to execute. 


memory-addressing modes to select 
from for the source operand and seven 
for the destination. Also, keep in mind 
that each addressing mode can use any 
of the eight address registers, further 
increasing the versatility of these move 
instructions. (Actually, in one mode, 
you have 16 registers to choose 
from—eight address and eight data 
registers.) 

Just how many different ways are 
there to move general data in the 
MC680007 When you couple all of 
the combinations allowed with the 
selection of registers available, there 
are 34,888 different ways, and each 
one can be used for 8-, 16-, or 32-bit 
data. That ought to solve most pro- 
grammers' data-shuffling problems! 

The remaining data-movement in- 
structions include SWAP, for in- 
stance, which exchanges the contents 
of any two data and/or address reg- 
isters, You can read or modify the 
status register codes with a MOVE SR 
(Status Register) instruction. 

The MC68000 was designed to in- 
terface directly to the MC6800 line of 
8-bit peripherals so that all the exist- 
ing peripheral circuits could easily be 
used on the MC68000. (Many of the 
8-bit peripherals provide very useful 
functions that would need to be in- 
cluded in a 16-bit system.) To bring 
the best of the 8-bit peripheral world 
into the universe of 16-bit software, 
designers included a special MOVEP 
(Move Peripheral) instruction in the 
MC68000. Here's how and why it 
works. 


346 Мьу 1983 © BYTE Publications fe 


Frequently, you must set up reg- 
isters to ready a peripheral for opera- 
tion. You need to connect ап &-bit 
peripheral to either the upper or 
lower half of the 16-bit-wide data 
bus, This means that the registers 
connected to a peripheral appear 
within the MC68000 memory address 
space ав successive-even or succes- 
sive-odd addresses. The MOVEP in- 
struction will move either 16 or 32 
bits of a given data register out to 
memory in 8-bit chunks, starting at a 
given location (see figure 1); ad- 
dresses for each successive byte are 
incremented by two, not by the one 
that the normal MOVE uses. This 
allows the 2 or 4 bytes being trans- 
ferred to be loaded into the proper pe- 
ripheral port addresses. Thus, you 
can load as many as four 8-bit reg- 
isters in one simple instruction. The 
MOVEP instruction is bidirectional, 
so that the registers can be either 
loaded or read. 

Two special types of the MOVE in- 
struction are the MOVEQ (Move 
Quick) and the MOVEM (Move 
Multiple Register), Often a register is 
used as a counter or a constant, with 
values that are typically rather small, 
The MOVEQ instruction makes it 
fast and easy to initialize a register to 
such values. MOVEQ will take any 
signed 8-bit immediate value between 
—128 and 127, extend its sign bit so 
that it will be correctly interpreted as 
a 32-bit number, and load it into one 
of the data registers. The op code for 
MOVEQ includes the 8-bit immediate 


value; this means the microprocessor 
can perform the operation very 
quickly. Because the small immediate 
value is part of the MOVEQ op code 
itself, the instruction is classified as a 
separate addressing mode of the 
MC68000 called the “quick im- 
mediate" addressing mode. 

It is common in machine-language 
programming to have to save the con- 
tents of various on-chip registers, use 
the registers for some other purpose, 
and then restore their former con- 
tents, This happens when you are 
beginning or ending a subroutine, ex- 
ecuting an interrupt handler, chang- 
ing tasks, or calling the operating sys- 
tem. The MC68000 has a very handy 
instruction that makes this a fast, effi- 
cient operation. The MOVEM in- 
struction will take any combination 
(or all) of the 16 data and address reg- 
isters and move them either to or 
from memory in an organized man- 
ner, These registers can be transferred 
to or from any stack or to a specific 
location in memory. They are put in 
memory and taken from memory in 
reverse order to ensure that each reg- 
ister receives its proper contents. An 
option of the MOVEM instruction is 
that either the lower 16 bits of the reg- 
isters or the entire 32-bit registers can 
be transferred. An example of this in- 
struction is: 


MOVEM.L DO/D4-D7/ A4/ AS, AO0LA6) 


which would save the registers as 
shown in figure 2. (The instruction 
will save registers DO, D4 through 
D7, А4, and A5 into memory starting 
at the location pointed to by the value 
in register Аб plus the value 28 hexa- 
decimal.) The list of registers to be 
transferred is compactly encoded in a 
16-bit value that Follows the MOVEM 
op-code word—an "on" bit indicates 
the associated register is to be trans- 
ferred. Not only is the MOVEM in- 
struction both compact and useful, it 
is also as fast as possible for the num- 
ber of bytes of information that must 
be transferred, 


Orthogonality 

Arithmetic operations are key in- 
structions in a microprocessor 
because they tend to be the ones that 
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soltwore, 

Plus you ger о 300 boud direct connect modem. with cable fee modem software and 
a one-month subscription to The Source.TA 

One yeor warranty $99. One drive system $1649. Hord disks: 10 M6-$1995/16Mb. 
$2395. (supply limited. no deolers please.) 


Our techs fovorre syyemi. From the 


Now bocked locally by ТАМ. бшін-іп 
САТ, derachable keyboard. duol fi 
{ТОК fommaned саросиу, 64K CP/M 
ond more, Specioh Televolurions — 
саш Тм ond Сосо ТМ w/sygiem 


802 w/CP/M* 92669 
803 w/CP/M* $1898 
806 (20 Mb) $5149 
Т5 16026 $3495 
816 (23 Mb) $6298 


lowes! priced Ә-изен буфет with either 
2 он 6 MG. storage. io 4046. В-из 16 
hit systems, 

Add terminals primer, and software 
and we con fully test and configure your 
witem af low priced Dock norronwide 
by Moore Sysrems Service. 

Series 5.150 

Series 5-50 

8000-10 

8600-12 


New from ПЕС. тст aid 

for the professional. лов DEC 

service and reHability are stondard. Free 
ersolreworne with eoch system, 

Qridge the & bie/ 16 bir gulf with a system 

which runs both, 

Rainbow 100 sysrem coll 

Professional 

325 system call 

Professional 


Prices now кше free Dunn ond test. 
We woranty each unit for 9O doy: from 
the day you recetes it (nor 90 days iram 
the day we receive И). Call fox prices on 
compoible iofwore and hardware, 
Advaniage 

64K Quod $2759 
Horizon 64K Guod $2695 
Advantage 


Seres 5 6000 systems Include МР/М 350 system сай wiS Mb. $9795 


PRINTERS _ 


800A s $1299 


[ TERMINALS Y _$3089 Zenithz120 . $3165. 


ж 
Scottsdale Systems... 


617 N. Scottsdale Rood, Suite В, Scottsdale. Arizona 85257 


== (602) 941-5856 --- 


Coll 8-5 Mon.-Fri. 


We pomopo i artwianon lor лез ond синолыма Mhrough the Bere 
Пәле Durgeu сі Maricopa County 


Zenith z1 10 


epa ty 


Okidata 82А $389 
Okidato 83A $635 
Okidoro 84 $969 
Okidata 92 $489 
Okidoro 93 $825 
Tally 4801 $239 
1.0.5. Microprism $525 


HIGH SPEED 
Prism 80 "Loaded" $1359 
Prism 132 "Loaded" $1469 
Anadex 95014 . $1359 
DotaSouth 65-180 $1249 
TI-810 Basic ^ $1285 


LETTER QUALITY 
Diablo 620 col 
MEC 3540 $1495 
NEC 7710 $2149 

| Transtar coll 


Now а full fentwe terminal of o dumb 
lermingl puce. 8 Edi Ivncnon keys, 8 
progrioómmobie function keys. 256 cho 
гостеч ina 8x12 cei graphics, deroched 
keyboard with palm neu, printer роп. 
12" non-glore Sonyo display һеурод 
wiene hey. and much more. $549 | 
Adds ЗА! - Emulores the ADAM-JA, ға 
derached he yboord. keypad, 12" green 

display nouonwide Adds service. 


ru. 


Wyse 200 | call " INTEGRATION: Prices listed ore for new equipment in factory walad boxes with manuioourer’s | 
Televideo 910 $579 woranty. We will petes your equipment, (престоне your system, configure your softwore, provide 
Televideo 925 $735 special cables erc. for an odditano charge. Сай for pricer. 


те ied дар $927 ИШ ORDERING: MAIL ORDER ONLY. Prices ated аге for cosh. No CO 0:1. We зей on а net 20 

енге $1044 basis to Ғотуле 500 compone: ond Universiies Chorge cords odd 2%. Prices subjec (с a rd 
Zenith 2-19 $689 | product subject ro Qvollobiliry. AZ. residens add 5%. Регчовдаі checks toke J weeks to dear, 20% 
Zenith ZT-1 $459 restocking fee for erumed merchandise. Shipping extro- produas ore FO D. poin of shipment. CP/M 
Hozelrine Espirits coll and MP /M ore regiteced todemarks of Digital Rerearch. 


сай SOFTWARE: Wesel ой popular CP/M* programa at discount. Software told only with systems nor 


col woromied foe могу, 
L | SANYO PR 5500 _ 8 


GEMINI 

Finally < А ҚИ fumcion. hegvy dury, lene 
доору pine of a dai mori pice: Wide 
comiogae, whectotle 10.42. or 15 pith, 15 
СР». (Shennon wor) b-diecriona, sid. 
poralle! әгелесе- bold, superscripr. ond 
rubscáp4 penning, wd, солун при. 
ond more. 


5669 


2ume 
HOUSTON INSTRUMENTS 


The new bes selling dot mama printen. 
100 срз. friction. rector ond гой leed. 
Graphics. 180 doy wonony 23K ыб 
bufer and much more. 

Gemini 15 5450 
Gemini 10 5204 


REGISTER АБ д 085 16 6 D Q 


CONTENTS OF АБ 9150500 
+ DISPLACEMENT + 28 


STARTING ADDRESS 915028 


ADORESS MEMORY 
(НЕХАСЕСІМДІ? (‘ORGANIZED 
AS WORDS) 
91028 DO -HIGH 
2А co-LOW 
2C 04 - HIGH 
2Е D4-LOW 
30 05-HIGH | 
32 05-10 
34 DS - HIGH | 
36 D- LOW 
38 D7-HIGH 
ЗА D? -LOW 
ЗЕ д4 -HIGH 
ЗЕ A4 -LOW 
40 A5- HIGH 
910042 A5-LOW 


Figure 2: Pushing multiple registers to memory with the MOVEM instruction. This in- 
struction offers a very fast way to store selected registers in memory and, later, restore 
them properly. This figure shows the storage of registers DO, D4 through D7, A4, and 
А5 to location 91C028 hexadecimal. The instruction itself is MOVEM.L Do/D4- 
D7/A4/A5,40(A6). (Remember that 40 decimal equals 28 hexadecimal.) The instruction 


takes 58 clock cycles to execute. 


do the bulk of the work. The arith- 
metic and logic instructions allow 
programmers to write code exactly as 
they desire without having to re- 
arrange data, gather more data, or do 
things in an unnatural order. As with 
so many other characteristics of the 
MC68000, the design of the arith- 
metic and logic instructions is very 
orthogonal—more so than for any 
previous microprocessor. Orthogon- 
ality can be defined as the ability of 
any allowed operation to use any re- 
source in any way that any other 
operation may. 

The arithmetic and logic instruc- 
tions are very similar in the way they 
function, the way the condition cades 
are affected as a result, and the selec- 
tion of addressing modes, registers, 
and operands available to them. The 
advantage of this is that, when cod- 
ing, the programmer has only one 
uniform set of rules to remember. 
Older microprocessor designs forced 
programmers to have different sets of 
rules for even similar instructions, 
which decreased programmers’ pro- 
ductivity by forcing them to recall 
and use correctly large amounts of 
essentially arbitrary information. 

All of the dual-operand arithmetic 
instructions are true “one-and-a-half” 


348 Мау 1983 © BYTE Publications Inc 


address operations (i.e., one operand 
can be specified as a memory address, 
but the other must be an internal reg- 
ister—the result overwrites one 
operand). Thus, you can add any reg- 
ister to any register, a constant to any 
register, the top of a stack to any reg- 
ister, a value buried in a stack to any 
register, a table entry to any register, 
an input from an I/O device to any 
register, or any memory location to 
any register, Or, because the order 
may be reversed, you can add any 
register to any of the same (except 
that you can't add to a constant, and 
you Can't use the program-counter 
relative addressing mode to specify a 
destination). Also, remember that 
any of these instructions can occur 
with 8-, 16-, or 32-bit data. 


Arithmetic Instructions 

Let's look at the types of arithmetic 
instructions that are available. Add 
(ADD), subtract (SUB), and compare 
(CMP) instructions are general two- 
operand instructions, ADDX and 
SUBX are used to work on numbers 
longer than 32 bits (the X condition 
bit in the MC68000 performs a func- 
tion similar to the one the carry bit 
performs in most microprocessors). 
Two multiply and divide instructions 


are available: signed (MULS and 
DIVS) for single-precision instructions 
and unsigned (MULU and DIVU) for 
multiple-precision instructions. 

The negate (NEG) and clear (CLR) 
instructions require only a single 
operand, and you can use a NEGX to 
negate multiple-precision values, To 
blend mixed sizes of data, the 
MC68000 provides a sign-extend in- 
struction (EXT), while a TST (test) in- 
struction is used to check for positive, 
negative, or zero conditions. A 
special instruction, the indivisible 
test-and-set (TAS), provides software 
synchronization in multimicropro- 
cessor operations. 

One variation on the ADD instruc- 
tion enables the MCé8000 to over- 
come a common limitation of other 
microprocessors. The normal "one- 
and-a-half” address design of most 
processors makes it difficult to use 
constant (immediate) values with 
anything but registers. The MC68000 
overcomes this with the ADDI in- 
struction, which allows a byte, word, 
or long-word immediate value to also 
be added to an operand in memory 
using any legal destination-memory 
addressing mode. 

The MC68000 has no increment or 
decrement instructions. Why? Re- 
member, the idea is to treat all similar 
instructions the same. An increment 
instruction adds 1 to a quantity and is 
Often used to step to the next element 
in a table of byte-wide values. But the 
MC6B8000 programmer will often be 
manipulating 16- and 32-bit data, 
which require increments of 2 and 4, 
respectively, to the table address. The 
design team wanted to generalize the 
increment and decrement instructions 
to make them useful with all data 
sizes yet still retain the speed 
associated with an instruction that 
does not have to fetch an immediate 
argument. To solve these problerns, 
and then same, the designers gave the 
MC68000 "add quick" (&DDQ) and 
“subtract quick" (SUBQ) instruc- 
tions, which allow any number from 
1 to 8 to be added to or subtracted 
from any register or any memory 
location, The instructions accomplish 
this in the shortest possible time by 
using 3 bits within the 16-bit op code 
to hold the increment or decrement 

Text continued on page 352 


WE LEAD THE FLEET WITH NATIONALLY KNOWN BRANDS 


SYSCOM I! 
Faithful to the Core 


$625 


“Uppet/lower case" 


COMPUTERS 


Apple 1-Е Starter System При о г. 
Chameleon. Celumbla, Compac. Columbia | .. Dur stall knows 
Commodore 64. #1541 Drive. CRT. & soliware .. . $945 
Franklin ACE 1000 . " . $935 

$1735 


Franklin ACE 1200—1 drive. 80 column. 
. Complete sens stari al m 
$1695 


2-80. займа 
IBM PC а 

Kaypro (1 w/Sollware 

Kaypro 11+ ШЕК 400K driver . е 
Kaypro 10 Юму hard disk ... 
МЕС APE Н02 green/2 drives . 
NEC АРС КОЗ . colar/2 drives 
Osborne Double Density . 

Slimline S-108- 2-80. CP/M. GAK. 

2M Byte drives 

Syscom Il—Appie Il Plus Emaglaler 


кал kit мд 


Under $2000 
. Ada 
$625 


PRINTERS 


Epson MX-SOFT Type Ii ,.... STILL AVAILABLE .... $505 
Epson MX-100 ж @he avert w/Graphtrax сетте T9 $685 
Epson ҒХ-80 


: . 160срз,. friction. sprocket .. 

Brether/Comrex/BMC катил, neg ЖЕ 

New Model — е 

ЕЮ Starwriler ...... 

&X-100 Graphic Printer 
sprocket feed а 

Mannesmann: Tally 1801. 


" $565 
+++ 


à**»"-"-—-*w*att4tt5*ft 


ae 48 9-hinmft 


етттм 


anen 


200cps. 132 column, paralisi 

. 160cps. 80 catumn. рагай! ..... ‚.. $526 

Prowriter IC. меһ 85104] 120ерз. propertional 

Prowriter 11 (C. Itoh 15504] ..... wide 

STAR MICRONICS Runs Epson software. 100 eps. ІЛ. өшін 
Gemini 10 80 column. 100 eps .... 
Gemini 15 . ‚ 15° wide ......-. 

Toshiba #1350 p ol the line dot matrix ..__. 


VIDEO MONITORS 


Amdek 3006 
Amdek 3004 
Amdek 3106 
Amdek 310A 
Amdek Colar | 
Amdek Coler й 
with cable 
ВМС 12” Green 
BMC 13° Calor 


for IBM monochrome adapter 
amber for ІВМ 
13° calor campesite _ $325 
; 13" RGB lor (BM-—16 color 
7$ 


not fancy. but il warka E 
composite 


ВМС IF RGB with card for Apple |Р а 


Dynax 12" Green (6М.120] . BEST 207 
Dynan i? Amber [АМ.121] 970 line reselutionl 
ІВМ MONDCHROME green . PM 
(8M COLOR i ‚ Snot ауа аһ! al press time 
JCS AGB-Itt |630 lines. 16 colors. PC cable 
—ideal ior 80 columns. graphics BESTBUY =. = 
$5 


Princeton Graphics HX-12 
Texan VISION RGB for ІВМ $535 


SIERRA DATA SCIENCES 


— — —— ——— oe 


• $-100 cards (or single and mulli-user systems = Multi-user 
systems need ane master. one additional slave per user and Turbo 
00$ software • Сөтріне systems wilh drivas and CRT terminal 
are available. 

ur d Master (t ma cantrolier/hard 


eit vtorbusume* 


+-==4 594 


4-Port serial UT -. +f т . 180/4...... == 

13.232 Multiplexer board ... ... SDS-MUX......... $235 
! Hard disk interface ter Micrepetis . S08-801-M... $129 
| CP/M lor Master with BIOS CPM/BI0S ....... $150 

Turbo-Bes ter Master with Slaves ..  TURBD-DOS .... 


FOR COMMODORE 64 
DATA 20 VideoPak 80 80 columna display . 
GATA 20 2-80 VideoPak CP/M and 80 column 
Serial to Parallel Printer ба 


AND LOW PRICES. 


FOR APPLE—FRANKLIN—SYSCOM 
— in Systems 


CP/M Card........ ... lis! 3209 . e 

гай! ..... ....... ін $160 ‚. 8135 

Smarterm И. .. .... ШИ" $139 

Oiri Cheap Vides —. o. 88... .. $75 

Calor 11—968 converter — .. _. Ust 3179 _... $149 
dBase H (requires CP/M} .... -> = saul $428 
Davong 10 MByte hard disk BEST BUY  .. $1835 
Diagnostica Disk ,..., 16315 driva, RAM. ROM. pora. , $45 
Dumpling GX . like Grappler + "I. 
Dumpling 16K _... graphics and baller, "eru ». $185 
Fourth Dimensien Parallel interface with cable . $68 
Grappler + [graphics ler mos! printers] Ке Т ‚ $135 
Hayes Micromodem Il ........; Ls $275 
Hayes Місгетедет 11 with Terming! Pronari — $295 


Mall Merge n $95 


Magic Window /Word/ Calc iol ware skg. $235 
Rana Elite One . . upto 48 Track |. $285 
Rana Elite One Plus .. with controller $375 
Rana Elite Two s... + GOUINE storage . $455 
Rana Elite Three ...  muadsisrage . $585 
Serial Interlace $105 


SSM Modemcard w/SQUACE 
SuperCalc қ 
VISTA QUARTET (2 drives. thin, 

40K. controller] .............. ..... 
Vista V.1200. БМВ removable cartridge system 
Wordstar . .. 


,MODEMS 


NEC APC 


Advanced Personal Computer 


FOR IBM PC 


AST Research cards include $ pooler and Disk Emulator. 
AST ComboPlus with 64K. serial. paraltet, clock ‚ $265 
AST MegaPlus ВАК. serial. parallel. clack 
AST МедаРак 250K lor MagaPlus . 
Üavang IOMByte Hard Disk А 
Keytronics keyboard 

Monte Caria G4K/S/P/Clock/Game 

МТ! 512K RAM Board [with 64K) 


RAM seis (64K with parity} 
Tandon ТМ100-2 . к = 
Tandon TM 100-4 га with DOS-FIX 
TEAC 320K Wall-Heigh! 
FOR ATARI 
AXLOM Rampower 32 
[400/800] . . ... ВИ $120 
Ramoower 4B (400) eee | Тұт $155 
Rampower 128 |8001 lit $476 ...... $375 
850 Printer Interface .,.... eS АПК VÉ $175 
Printer Cabia .....-..> e. 9 
Папа Elite 1000 ‚. . single/ double 
density Норру с oe өтіне Beso d] 
Seria! Cable МЕЕ ‘et ay einai ay ie = 
CHAMELEON by Seegua 


LOCAL SALES ONLY 
1995 


CORONA DATA SYSTEMS 


Systems include hall-height 320K drives. 128К RAM expandable to 

512К on-board. 640 x 325 graphics. preen monitor with 16 x 13 

matrix characters, serial pari. parallel part, 008, Basic. and 
spreadahee! saltware. 


РС drive ........... 113132505 .. , $2085 
PC-2 2 drives ....... Ін! $2995 E. . $2375 
PE-HD IBMByla hard disk list $4495 $3495 
PPC-1 Portabie/l drive .... fist $2395 $1950 


PPC-2 Partabls/2 drives liat $2795 


WABASH DISKETTES 


Single Side Singla Density 5's” сай sector with hub ring 

h 5 bares 21 $17.50 per box 
5 boxes м $21 /box 
5 boxes al $32/box 


== Фф = 


Single Side Double Density 
Double Side Double Densit 


Quale 241 on Inu arid 


Maintrame enly i i 


5-100 THINLINE COMPUTER SYSTEM 


«Sierra Data Master (7-80 4МН2. 84K. 2 Serial. Parallel, СРАМ] «2 
Thinlins B^ drives. 2MByle «B stoi mainframe. 12° х 18" x 10" highe 
Add any standard video lerminal and printer 
COMPUTER .... , 


$1855 


CABLES 


Каурго cabla—printer wale $ 4%... Bit 
Osborne printer, parallel). ....... -- SM., 
Osborne serial. modem ....... . 58 .. 
TRS-80 Mod 17111 , ........ 
TRS-80 Mod И аба 

Also see Apple. IBM. Atari. oen 


FOR OSBORNE 


Corvus GMB hard disk А $1975 
OSMOS 1 —touble NUN md. $175 
05М05 2—370K drives . . compatible with шиге. . $855 
OSMOS 3--750К drives е.” 5999 
OSMOS 4--Пізі Ғәгта!/Гопуегі р, 
20 formats ......... 
OSMOS 5—80 Column 
05М05 6— Drive Diagnostics 


read / wrilg 


.. stlect 52/80 display 


CAT-A-LIST 


Brilliant IBM Software 
System requirements: 
126K RAM/2—320KByte drives 
s Software interface between Wardstar. Easywriter-tl. Powertext. 
Spellbinder. Volkswriter. or Superwriler—and —Epson. Okidata. 
C Моћ. 012510, НЕС. 103. and mos! popular printers. e Database 


features maintaln. sort and select (rom files e Mail merge features 
for custom letters. 
Manual [relundsble with purchase) . 
Cat-a-List with manual . list $200 
SEND A STAMPED/ADDRESSEO ENVELOPE 
TO RECEIVE A COMPLETE ВАТА SHEET 


Verify prices by phone. Add 25$ for Visa or Mastercard. 
Add 6%% on California orders. Orders prepaid with 
check, cashiers check, money order or wire transfer are 
shipped prepaid within the Continenis! U.S. COD's 
require 10% non-refundable deposit (re-stocking fee). 


IRONSIDES 
COMPUTER |“ 
CORP == 


№. 


3 


Customer Service— 
Product Selection Advice 
(213) 344-3563 
ORDERS (800) 528-9537 
18905 Sherman Way 


Reseda, CA 91355 


Visit our new, enlarged showroom. 


PRODUCTS for the > ВМе PEF PERSONAL COMPUTER 


The Ultimate IBM® Peripheral Hard Disk System for the 
MONTE CARLO™ CARD ІВМ” Personal Computer 
Five Functions — Memory/Seriat/Paralle!/Clock/Joystick The Davong System's Hard Disk Drive fits conveni- 
e Up to 1 Megabyte Expandable Memory ently inside or outside of ihe second tloppy disk drive 
« Опе ІВМ Compatible Centronics Parallel Port —— location of the IBM* Personal Computer chassis, pro- 
« One IBM Compatible Asynchronous Communication Port viding more than 30 limes the capacity of a floppy 
s pa ge Усы a a with Alarm diskette, plus grealer speed & reliability, | 
3 itu Протез Options ы Direct Connect Madam : epe for internal or externa! installation. ira 
à b & apes SCA L | 
And The Sensational ^ 
|-С — MAGIC = 
Prom Chip = 
rs 
= 


pre ge A iier: Dump 
Print oling up to | 
Terminal Emulation. "Мс SCALL 


SOFTWARE 


Ashton-Tate: | Sorcim Software: i QUADRAM CORPORATION 
D. Base ІІ......................... 9475.00 Supercalc $199.00 Quadboard: The memory board for the IBM featuring: 
Continental: Superwriler.............. i $299.00 . Fully Expandable irom 64K - 256K 
Home Accouniant Plus ..... $99.00 Speliguard „_.._............ 9149.00 e Parallel Port 
The Business Manager" Lifetree Systems: к a Asynchronous (RS232) Serial Port 
A complete accounting/word Volkswriler ... |... 8149.00 “ Clock/Calendar 
procesaing/spread sheet/hard disk Visicorp: * RAM Disk Drive ......................... еменге ОБА, 
system for your IBM PC . . ЖАП 256K Visicalc М $185.00 Microtazer: 
MicroPro a Visidex $185.00 “ Buffering from 8K - 84K [4 - 32 pages of text} 
Wordstar $329.00 Peachtree « Printer & Computer Independent 
Mailmerge ио 5159.00 Peachpak SCALL = Parallel/Parallel, Parallel/Serial; Serial/Serial available 
А e Compule while you prini! SCA 


Peripherals for all Computers 


PRINTERS Monitors 
TEC / C-ITOH Printers Amdek Color l. M 
Prowriler | Рагаће!................. s. Color ii. $5: 
Prowriter | Parallel/Senal 300G Green... ............... 51: 
Prownter i! Parallel ........ 300A Amber . HE 
Prowriter I Parallet/Serial e Green 4 1 
310A Amber -. 17 
F10 Printmaster 55 CPS BMC  15MHZ Green 00202 $I 
Okidata F10 Starwriter Letter Quality 20MHZ Green .., ....... HI 
Microline 92: 160 CPS bidirectional with 40 CPS BUGS omer: Diaplobessodbtdlosssibesh оО. (2016868 аг 
correspondence. 80 column eus oo Og" $1195» 1212 Color Composite ....... sa 
Microline 93: 160 CPS bidirectional with 40 CPS 1203 AGB Hi-Res Color .... 98 
correspondence 132 column w— Zentih — ZVM-121 15MHZ..... М! 
Pacemark 2350: 350 CPS bidirectional/2 color DISKETTES Taxan | Amber HE 
printing/136 column. ** Kangaroo: —— 
Parallel ................ $2105» | 79 | 
Sarial $2295% || Тһе disks with the jump on the competition MODEMS 
Pacemark 2410: 350 CPS bidirectional/2 color Oulstanding value wilh library case and a D.C, Hayes: 
printing/85 CPS ия ке Чы унан WANTON Micromodem II (Apple) | 
| 
ues he. eee. .. $2405 5'4” SS/DD (Box of 10) 19° w/ Terminal Program $2 
Ж ды - 5%” 05/00 (Box ol 10 В" ар а АЙ $2: 
ICALL FOR PRICES ON ALL OKIDAT NT | 
Star Micronics KIDATA PRINTERS! Verbatim Diskettas Smartmodem 300 Baud sel 
Gemini 10 & 15... ......... Price is Too Low To Publishi Би" 55/00 (Вох о) 10} 5234 i ali eal 
IDS Prism 5%" DS/DD (Box of 10) $43* Novation: 
MP Ong. da. n ee $1495" ||. J-Cal RS232 Direct Connect $1! 
Smith Corona $ Elaphant Diskettes cum ) $1 4 
ТР-! Paralle! or Seria) і.... ... $5609 5%” SS/DD (Box of 10) 392% Smari Cat 1200 Baud М 
Cal! lar prices on Epson's New FX Serles 5'4" DS/DD (Box of 10) $29" Applecat 11 (Apple) $2! 
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Apple Пе% 
Provides thease 
standard features: 
» Typewriter-style, full 
ASCII keyboard, 
upper and lower case. 
and auto-repeat fealure 
| * 6502A microprocessor 
(B-bit CPU) 
| « БАК bytes RAM 


= ES ry 
_ / 16K bytes ROM, which 
includes built-in Apple- 


saft BASIC language 
color graphics and sound capabilities 
+ Seven МО expansion slots 
back panel designed for quick соппесі/ 
disconnect, using D-styla connectors 


SYSTEMS 
„ 600 Dots Hor. 
* 16 Colors 
« Non-Glars Screen 
ъ Color м ІШ ШІ 


ІВМ" 
Personal у. 
Computer к. 
NEC's АРС” 
Offers: 


Features: 

» БАК Memory 

+ 2 Tandon TM-100-2 
320K Byte Drives 

» 1 floppy disk 
controller 

a 1 color graphics card 

SlimLine drives and hard disk drives 

configurations are ауайарів upon request 


Call for pricing on all IBM® Syslems. 


ol user mamory 


. 5%" hard disk 


For 24-Hour/7 Days a Week Ordering & Product Information, 


Products for the 
APPLE COMPUTER 

We are smashing E 
the prices on 


Apple Compatible 
Disk Drives! 


FOURTH DIMENSION Drives 
Plus a box of Kangaroo Diskettes .............................. .. 42890 
FOURTH DIMENSION Drive with Controller 


Plus a box of Kangaroo Diskettes ....................................... Ф 
We also carry: е 
це ао AD sana Ete: | COMPUTER-LINE 15 Now Open 
A35 Elila 11 7 DAYS A WEEK! 
Product information & Ordering Lines 
A 40 Elite III Mon. - Fei. 7 am. to 8 p.m. 
бепегіс ................ — — CALL Sat А Sun., 8 a.m. Io 6 p.m. 


(Mountain Standard Time) 


Circle 132 on inquiry card. 


InisIrumernts Wie can 
supply the quanhty А 
] росе Dealers & Mant 
need Call of write là: 
| volume pricing 


2110-22 кре Profile) . 
2120-22 (All in one} 


WORD PROCESSING SPE 
On Line Screenwriter 
Silicon Valley Word Handler $118 
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Figure 3: The bits of the MC68000 status register (SR). 


amount (in this scheme, the bits 000 
indicate an operand value of 8, not 
0). Then, not only can you quickly 
and easily change an address pointer 
by 1, 2, or 4 for 8-, 16-, or 32-bit 
data, but you can also change 
counters by 3, 5, 6, 7, or 8. And the 
effect is identical to that using the 
standard ADDI instruction—even the 
status register codes are all the same. 

Some odds and ends of arithmetic 
instructions include sign-extend 
(EXT), clear (CLR), and test (TST) in- 
structions. Since three different sizes 
of data can be used in the MC68000, 
there should be a convenient way of 
changing size. lf you want to move 
only part of a datum (for example, 
the bottom 16 bits of a 32-bit 
register), you need only use a MOVE 
instruction of the proper data size, If, 
however, you want to convert a 
datum to a larger-sized two's-comple- 
ment value (for example, making a 
16-bit value into a 32-bit expression), 
you need a special instruction. The 
EXT instruction will take an 8-bit or a 
16-bit datum and duplicate its upper- 
most bit position through the higher 
portions of any data register in order 
to convert the datum to 16 or 32 bits 
wide, respectively. CLR simply loads 
a set of Os into the destination. TST 
sets the negative and zero condition 
bits (discussed in the next section) ac- 
cording to the nature of the given 
operand. 
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Status Register Codes and 
Multiple-Precision Arithmetic 

What if you are dealing with 
binary integers that require more 
than 32 bits For expression? Say you 
want to add two 128-bit (16-byte) 
numbers. If both of these numbers 
were in the MC68000 registers, ali 
eight data registers would be in use. 
More likely, the two values would be 
in 16 consecutive bytes of memory, 
starting with the most significant byte 
of data. The normal procedure to add 
two such numbers is to add the two 
least significant bytes, remember the 
carry, go to the previous bytes and 
add them, remember the carry, and 
so on. This sequence of operations is 
handled neatly in the MC68000 by 
the predecrement address-register 
deferred mode, which uses the nota- 
tion "—(An)". Use two address гер- 
isters to point to the byte just past 
each operand. Each execution of an 
ADDX —(Am), —(An) instruction 
will decrement the values in the Am 
and An registers (m and n stand for 
numbers between 0 and 7), then add 
the two numbers pointed to by those 
registers. By putting this single in- 
struction in a loop, you can quickly 
create the code needed to operate on 
multiple-precision numbers. 

Let's detour for a second to discuss 
the status register of the M68000 (see 
figure 3). It contains the standard 
carry (C), overflow (V), zero (Z), and 


negative (N) bits found in other 
microprocessors, It also has a status- 
register bit not found on other micro- 
processors, the X (or extend) bit, This 
bit was created to eliminate confusion 
caused by traditional overuse of the 
carry bit. 

To explain the extend bit, I should 
describe the carry bit. In most micro- 
processors, the carry bit is overused. 
It is changed by (among other things) 
an addition instruction, but it is used 
in two different ways. Sometimes it is 
used in a later addition, such as in 
multiple-precision additions; some- 
times a program tests the bit and 
branches according to the carry bit's 
state. So programmers use the carry 
bit for two different purposes: for 
extended-precision arithmetic and for 
program control. 

The MC68000 has a bit for each 
purpose. Both the carry and the ex- 
tend bits are changed according to the 
results of an addition instruction. 
However, the carry bit is used by the 
microprocessor during testing for 
program control purposes, while the 
extend bit is used as an input for 
multiple-precision arithmetic opera- 
tions. For ADD, SUB, NEG, and 
specified shift and rotate instructions, 
both the carry and extend bits are up- 
dated. Other instructions—MOVE, 
AND, OR, TST, CLR, MUL, and 
DIV—change only the carry bit. This 
design helps prevent inadvertent 
changes to either bit. 

Because of the extend bit, the 
Familiar "add with carry" operation 
in the MC68000 becomes ADDX or 
"add with extend bit." Look at why 
this is important. Once you start a 
multiple-precision arithmetic opera- 
tion and get a partial result, the in- 
tegrity of the extend bit will be main- 
tained even if you have to suspend 
the addition to do some data move- 
ment with the MOVE instruction. 
Programming becomes easier because 
you don't have to save the status 
register codes when interrupting a 
multiple-precision operation. 

I should mention one other thing 
about multiple-precision arithmetic. 
When you have finished the multiple- 
precision operation, what does the 
negative bit mean? It correctly in- 
dicates that the result was positive or 
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Data Organization and Addressing Modes 


Motorola designed the MC68000 to 
offer a versatile set af data sizes and 
addressing modes for the assembly- 
language programmer. To understand 
fully the power of this machine, you 
must first understand how the 
MC68000 organizes and moves data. 

Although the MC68000 “sees” its 
memory space as a collection of 8-bit 
bytes, it works on several different 
data sizes. It can address memory in 
the following sizes; byte (B bits), word 
(16 bits), and long word (32 bits). In 
addition, it can manipulate individual 
bits—a bit ts specified by the byte it is 
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negative. In most microprocessors, 
though, the zero bit indicates only 
that the most significant portion of 
the result is O, not that the entire 
result is O. The multiple-precision 
arithmetic instructions in the 
MC68000 are designed so that the 
zero bit will accurately depict the 
status of the entire result. This is done 
by allowing multiple-precision in- 
structions to reset the zero bit (denot- 
ing a nonzero result) but not to set it 
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in and its bit number (between 0 and 7) 
within the byte. 

The MC68000 has a definite prefer- 
ence for addressing 16- and 32-bit 
quantities that start at even addresses. 
in particular, it was designed to access 
quickly 16-bit quantities that start on 
an even address. Even though this 
speed comes at the expense of words 
and long words that begin at odd ad- 
dresses (which would take two, not 
one, fetch operations to be accessed), 
this is not a serious disadvantage. 
MC68000 op codes are always 16 bits 
wide, and any arguments the MC68000 
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(denoting a zero result). With this 
scheme, the programmer's only re- 
sponsibility is to set the zero bit 
before beginning the multiple-preci- 
sion operation, 

One fina] issue can come up in the 
middle of arithmetic operations, and 
the MC68000's handling of the prob- 
lem illustrates another fundamental 
difference between it and so many 
other microprocessors. How many 
times have you interrupted a series of 


requires are always stored as one or 
more 16-bit words (even if the argu- 
ment is only a byte quantity). Because 
of this, code that starts on an even- 
byte boundary will stay on an even- 
byte boundary and thus will be ac- 
cessed at the fastest rate possible. 

Ihe MC68000 register set (see the 
figure) indicates the microprocessor's 
commitment to long-word data: even 
though this is a 16-bit machine, all the 
internal registers are 32 bits wide. The 
dotted lines in the data registers denote 
those registers’ ability to handle 8-, 
16-, or 32-bit-wide data. The address 
registers can handle either 16- or 
32-bit-wide data. 

The MC68000 supports six major ad- 
dressing modes; although I will not go 
into the variations available in each 
mode, a short description of each will 
show you the basic ways the micropro- 
cessor can get its operands. 


einherent addressing: the instruction 
itself tells the microprocessor where to 
get its operand, An example of this is 
RT5, retum fram subroutine, which 
gets the return address from the stack. 
e Register addressing: the operand is a 
data or address register. An example is 
MOVE 21,02, which moves the con- 
tents of data register DI to data reg- 
ister D2. 

e immediate addressing: the operand is 
specified as part of the instruction. An 
example is MOVE 43, D2, which moves 
the value 3 into data register D2, 

e Absolute addressing: the operand is 
specified by a 16- or 32-bit address that 
is appended to the instruction. An ex- 
ample is MOVE $3F01,D2, which 


arithmetic operations to modify some 
memory pointers and later discovered 
that your completed arithmetic oper- 
ation gave a wrong result because 
you inadvertently modified certain 
status register code bits? When you 
get right down to it, when you add 12 
to a memory address, who cares if a 
carry was generated or if the result 
was negative? In fact, the negative bit 
has no meaning in relation to ad- 
dresses. We as programmers are hurt 


moves the contents of the word at ad- 
dress 3F01 hexadecimal into dala reg- 
ister D2, This is also called direct ad- 
dressing because the operand address is 
being directly supplied. 

e Kegister-deferred addressing: this 
mode has a lot of variations. Since 
these modes get rather complicated, I'll 
speak of them in terms of what the ef- 
fective address is.—that is, what 
memory location will be used to sup- 
ply the source or destination operand, 
The simple address-register deferred 
mode makes not the register but the 
contents of the register the effective ad- 
dress. Because the register contents is 
itself the address of the given operand, 
this addressing mode is often called m- 
direct addressing—the register in- 
directly supplies the effective address. 
Suppose that register Al contains the 
value 100 and that the word at address 
100 contains 12D hexadecimal, Then 
the instruction MOVE (A1), D2 will 
put the value 12D hexadecimal into 
data register D2. The notation “(An}" 
denotes address-register-deferred (or 
indirect) addressing using data register 
An. 

Two related variations on address 
register deferred are called address-reg- 
ister deferred with predecrement and 
address-register deferred with postin- 
crement; they have notations of 
"—(An)" and "(Ап)+", respectively. 
In the predecrement variation, the ad- 
dress register An is decremented before 
its contentis ís used as the effective ad- 
dress; in the postincremeht variation, 
the contents of the address register i5 
used as the effective address, then the 
register is incremented, These modes 
are often used in loops for repetitive 


by the senseless changing of status 
register code bits when address- 
related operations are run. Why don't 
we leave these bits alone when chang- 
ing mernory addresses? 

As you can imagine, the designers 
of the MC68000 have addressed this 
problem. One of the primary distinc- 
tions between the data and address 
registers in the MC68000 is that in- 
structions with an address register as 
the destination do not modify the 


operations on sequential areas of 
memory; they usually replace an ex- 
plicit increment or decrement instruc- 
tion, thus providing more compact, 
faster code. The incremental or 
decremental amount wil] be I, 2, or 4 
depending on whether the operand is 
a byte, word, or long word. 

Another variation is called address- 
register deferred with displacement: in 
this mode (denoted “d16(An)"), the ef- 
fective address is the contents of ad- 
dress register An plus the signed 16-bit 
value d16. Suppose address register À1 
contains the value C100 hexadecimal 
and the word at address C25E hexadec- 
imal contains 0. Then the instruction 
MOVE $15 (АТ), D2 moves the value 0 
into data register D2. (The effective ad- 
dress, С25Е hexadecimal, is the sum of 
the displacement I5E hexadecimal and 
the contents of register A1, C100 hexa- 
decimal.) 

The variation called address-register 
deferred with index and displacement 
(denoted “d8(An,Xn}") limits the dis- 
placement to an 8-bit signed number 
but makes the effective address the 
sum of three numbers: the displace- 
ment, the contents of the address reg- 
ister An, and the contents of an index 
register Xn, where the index register 
can be any of the address or data reg- 
isters. The extra register is added into 
the effective address calculation to 
allow the same instruction to point to 
the base of a table (using d8 and An) 
and, during execution, to refer to dif- 
ferent nearby memory locations by 
putting different values into the index 
register Xn. The word "index" in the 
addressing mode name refers to the 
commonplace use of the index register 


status register code bits. They are not 
changed by moving a new pointer 
value into an address register, in- 
crementing or decrementing an ad- 
dress register, or by adding any value 
to an address register. This means 
that you should never run into a prob- 
lem with memory-pointer modifica- 
tions affecting your ongoing data 
arithmetic operations. 

Another interesting note is that all 
operations to any address register af- 


to index into an array of numbers 
stored sequentially: in such a case, the 
value in the index register equals the 
subscript of the array element desired, 
Given the example directly above (reg- 
ister AZ contains C100 hexadecimal, 
word C25E hexadecimal contains 0} 
and the information that data register 
D6 contains is the value 100 hexadeci- 
mal, the instruction MOVE 
$5E(A1,D6), D2 moves the same value 
(0) to data register D2 just as the in- 
struction MOVE 5$15E(A1),D2 would. 
In both cases, the effective address is 
C25E hexadecimal. 

ә Program-counter relative addressing: 
this mode has two variations, "416 
(PC)" and "d8 (PC, Xn)"; these are 
similar to the two forms of address- 
register deferred addressing described 
above. It is different in hoo ways: first, 
it uses the program counter (PC) in- 
stead of an address register; second, 
you cannot use this mode to specify a 
destination operand, The main advan- 
tage of this mode is that it allows you 
to write position-independent code. 
Because the program counter contains 
the address of the next instruction after 
the one currently executing, iis use 
allows the current instruction to refer 
to data (or program locations for 
branches) relative to the instruction 
itself. The MC68000 designers included 
the restriction against using this mode 
for a destination operand to protect a 
program with errors from inadvertent- 
ly destroying itself. In addition, this 
restriction prevents programmers from 
writing self-modifying code, a 
dangerous practice that programmers 
occasionally try to increase program 


performance. 


fect the entire address register. 
Because all MC68000 addresses are 32 
bits wide, any operations with an ad- 
dress register as destination must per- 
form in a way that keeps the result 
valid as a 32-bit address. One solu- 
tion, to require all inputs to address- 
register operations to be full 32-bit 
quantities, would be wasteful of 
memory space. So either word 
(16-bit) or long-werd (32-bit) opera- 
tions may take place in any of the ad- 
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Instruction 
ADD.B 06,02 
ADD.L 52(41,07.W),D6 


Oparation 


adds the lower 8 0115 of D6 to D2 (takes 4 clock cycles) 
the effective address is the sum ot the constant 52, the contents of register А1, and ihe 


lower 16 bits ol register D7; the long word at the effective address is added 10 the contents 
of registar D6 (20 clock oycies) 


ADD,W D3,4A7) 


cycles) 


ADDI.L #$400.01 
ADDI.B F$A9,$30B(AB) 


adds ihe lower 18 bits of D3 lo the element on юр of stack pointed to by А? (12 clock 


adds 400 hexadecimal to the 32-bit contents of 01 (16 clock cycles) 
the effective destination address is the sum of the 30B hexadecimal and the contents ol 


register Аб; АЗ hexadecimal is added to the byte al the effactive address (20 clock cycles) 


ADDA.W —{A5),A2 


clock cycles) 


ADDA.W #100,A5 
ADDO.W #1,(A4)+ 


Cycles) 


ADDQ.B #3,D7 
ADDX.L —(A2), — (A5) 


add З lo tha contents oj register D7 (4 clock cycles) 
after decremeniing both registers А2 and А5 by 4, add together the X bit and the two long 


words pointed to by A2 and A5 (30 clock cycles) 


decrement register АБ by 2, then add the word pointed to by register А5 to register A2 (14 


add the valua 100 to the contents of register А5 (12 clock cycles) 
add 1 to the word pointed to by register А4, then increment register A4 by 2 (12 clock 


Table 3: Examples of MC68000 addition instructions. The clock times given are worst-case times for the instruction. 


dress registers AO through A7. If a 
word operation is performed, the 
16-bit quantity is first sign-extended 
to 32 bits before it is used. 


Processor Speed 

How fast does the MC68000 ex- 
ecute instructions? Because of the 
consistency of the microprocessor, 
the answer for addition instructions 
will serve as a guide for all arithmetic 
and logic instructions. A prefetching 
mechanism in the MC68000 keeps de- 
coded instructions waiting to be ех- 
ecuted. So while the timing informa- 
tion given refers only to the time it 
takes to pass through the adder, recall 
that the prefetcher will have fetched 
the next op code while the current op 
code is being executed. 

The minimum time it takes the 
MC68000 microprocessor to access 
memory (to read or write) is 4 clock 
cycles. With a clock frequency of 8 
MHz (the frequency used in the stan- 
dard MC68000 microprocessor), this 
bus cycle will take 500 ns (nanosec- 
onds). (All subsequent timings will be 
given in clock cycles, which is a 
meaningful measurement for all the 
MC68000-family microprocessors, 
regardless of the speed of their system 
clocks—8, 10, or 12.5 MHz.) Every 
instruction will take at least 4 clock 
cycles to complete because this is the 
time it takes to fetch the next op code. 

The MC68000 has only one 16-bit 
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arithmetic and logic unit (ALU) Юг 
data operations. Therefore, 8- or 
16-bit operations can be performed in 
a single pass through this unit; this 
takes 4 clock cycles. A 32-bit opera- 
tion will require a second pass. Mem- 
ory-addressing modes increase the 
time needed for an operation because 
the microprocessor requires more 
time to calculate the addresses, and a 
bus cycle is required for each 16 bits 
of addressing information or actual 
data that needs to be transferred. An 
indexed addressing mode, or any- 
thing with a displacement, for in- 
stance, will require 1 additional bus 
cycle for the address extension word 
and another to get the data (2 if the 
data is a long word); add about 8 
more clock cycles (12 if the data is a 
long word) ta the execution ttme of a 
given instruction that uses this mode. 
Some sample worst-case clock tim- 
ings for various addition instructions 
are given in table 3. 

Like the ADD instruction, other 
MC68000 arithmetic instructions 
come in several forms. The subtract 
instructions have Forms analogous to 
the add instructions—SUB, SUBA, 
SUBI, SUBQ, and SUBX. Instructions 
for compare operations that are all 
similar (CMP, СМРА, СМР) per- 
form the subtractions without storing 
a result (the net effect is to set the ap- 
propriate status register bits). A 
memory-compare instruction 


(СМРМ) allows two strings of binary 
integers in memory to be compared 
by sequencing through them to higher 
memory. Two versions of the single- 
operand negate instruction, NEG and 
NEGX, ignore and include, respec- 
tively, the state of the X bit. 


Multiplication and Division 

Two versions of multiply and 
divide instructions make fast work of 
more complex arithmetic. The two 
versions are unsigned (MULU and 
DIVU) and signed (MULS and DIVS) 
instructions; these versions interpret 
their operands as one's-complement 
and two’'s-complement numbers, re- 
spectively, АП of these instructions 
can include immediate values as the 
multiplier or divisor so that variables 
can be operated on by constants. 

The multiply instructions take two 
16-bit operands (one from any mem- 
ory location by any addressing mode 
or any data register, and the other 
from the lower 16 bits of any data 
register), multiply them, and place 
the resulting product into the full 32 
bits of the same data register. The 
divide instructions take the dividend 
from any 32-bit data register and 
divide it by a 16-bit divisor, which 
may come from memory using any 
addressing mode or any data register, 
The quotient is placed in the lower 16 
bits of the same 32-bit data register, 
while the 16-bit remainder is placed in 
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Listing 1: A short MC68000 assembly-language routine to multiply two 32-bit 


tegister DO contains 32-bit multiplicand 


registarc Di contains 32-bit nmultipliar 


registere DO and Di cantain the 44-bit result, with 


initialilse product area 
eave Copy of multiplicand 
multiply igw-prdar parts 


high-ordet mulliplicand 
times low-order wnultiplter 


now изе Міда став wultipiter 
low-order multipiieand 
times high-order щи і ірі і ет 


сасу into high-orde: 
word of product 


high-erda: muliplicand 


ttmes high -ardec multiplies 


numbers. 
Input 
Guiput. 
the most significant byte in DO 

SURU #4, А7 
CLR L -tA?7) 
MUVE L ОО. -5 А?) 
MULU 0:1, DO 
HOVE 00, BIA?) 
MOVE W (A73,D0 
MULU 07,00 
ADD L D0,6(A7) 
SWAP Пі 
MOVE W 2¢A7),00 
нм, ут, ро 
ADU,L O, & (А? } 
HEC MULIZA 
ADDG V 9$1,4(A7! 

MUL32A MOVE L (А?) +, VO 
SWAP DO 
MULU 01.00 
ADD 1 LA73«,00 
ADDU 69, А? 
HOVE L (A7) «,D1 


the upper 16 bits of the same register. 
The divide instruction has two 
characteristics that may be undesir- 
able and so are specially handled. Al! 
of us remember from high school and 
college that there just isn't any good 
way to divide by zero. The result is 
infinite if it's defined at all. Well, 
Motorola's designers didn't think 
they knew any better than the mathe- 
maticians, so if a zero divisor is 
detected, the divide instructions do 
not execute, and a special "trap" pro- 
cedure is entered. Since the trap 
operation will be covered in part 3 of 
this article, let's just say that a "zero- 
divide trap" specially calls the operat- 
ing system to decide what to do. 
The other thing that could happen 
is that the divisor could be just too 
small for the dividend and the quo- 
tient could require more than 16 bits 
in which to be expressed. When this 
overflow condition is detected, the 
division is halted, the overflow (V) 
status register code bit is set, and the 
instruction is concluded without 
overwriting either of the original 
operands. Thus, following any divide 
instruction, you should check the 
overflow bit and act accordingly. 


load ftow-ordet product 


For a number of reasons, there are 
no instructions to multiply two 32-bit 
numbers or to divide a 64-bit number 
by a 32-bit number. First, the need for 
such instructions is very infrequent in 
most applications. Second, there are 
no other facilities in the machine to 
handle 64-bit quantities. Finally, 
because such instructions would take 
a lot of time to execute, the MC68000 
would occasionally take much longer 
to respond to an interrupt—a situa- 
tion the designers did not want ta 
create. 

The multiply instructions take 
fewer than 70 clock cycles to execute 
using register operands, and the 
divide instructions require fewer than 
140 clock cycles for an unsigned 
operation (158 cycles for a signed 
operation); however, different com- 
binations of 1s and Os in the operands 
can make these operations take less 
than these times to execute. A short 
MC68000 routine that performs a 
32-bit by 32-bit multiplication is 
shown in listing 1. It executes in 
about 60 microseconds, which is less 
time than that taken by the dedicated 
instruction that does the same thing 


in the Z8000. 
Text continued on page 363 


On The 
Surface, 


All Diskettes < 


seem 
Alike. 


But They’re Not. 


Most diskette manufacturers 
claim that they 100% surface test their 
diskettes—and they do. But only on 
the tracks. 


Dysan goes a bit further and 
tests not only on but between the 
tracks, By 100% testing both on-and- 
berween-tracks, Dysan certifies that 
both the primary track and the guard 
band areas on every diskette are 
100% bit error-free, totally void of 
missing or extra pulse. That can make 
quite a bit of difference in your sys- 
tem's performance. Temperature and 
humidity distortions or slight head 
misalignments won't cause the user 
to write on untested areas. That 
means fewer errors, greater data 
integrity, and more confidence 
with every keystroke. 


= — — NE 
| о 2 

@ = | 

| || | | 
E ч а =. 


| 100% 
| Surface Testing 


a ae Y 


Circle 178 on inquiry card. 


Background: 

Magnetic tracks on the surface of 
the diskette are twelve thousandths 
of an inch (.012) in width and are 
separated on both sides by erased 
guard bands eight thousandths of an 
inch (.008) in width to protect the flux 
change information on the tracks. 


Other Benefits: 

Dysan diskettes also incorporate 
a proprietary DY'™ lubricant which 
guards against signal loss caused by 
surface abrasion and resonation. 
Advanced burnishing techniques are 
used to flatten microscopic surface 
peaks. This provides optimum head- 
to-dise interface. On top of that an 
exclusive “hands-off” auto load certi- 
fication system allows Dysan to test 
each and every diskette and elimi- 
nates any possibility of handling 
errors prior to packaging and 
shipment. 

These superior product charac- 
teristics protect your true investment 
in a floppy diskette. The actual cost of 
a diskette is not just the purchase 
price, but the purchase price plus the 
time you spend to fully load the disc. 
That's a big investment. And that's 
why Dysan goes a bit further to make 
diskettes which are the finest that 
money can buy. 


(RECORD BAND (12 


7^ GUARD BAND ,008" 


RECORD BAND. 012" 


You can select from a complete 
line of premium 8" and 514" diskettes, 
single or double density, certified 
on one side or both sides, soft or 
hard sectored. 


DY"? is 3 trademark of Dysan Corporation. 


8 Dysan. 


Corporate енти 
5201 Patrick Henry Drive 
Santa Clara, CA 95050 
(800) 551-9000 
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256K Метогу— spool". QuadRAM Drive" Chronog 
Expansion With Qspool, you can also This software program lets Quadboard features a 
Expandabie in 64K incre- use part of system memory you use part of your total real time chronograph to 
ments, guadbourd 15 asa sofware print buffer. system memory cs mult ‘alwoys keep your system's 
&ooketed for 264K bytes Choose from.akto 56K ple disk.drives. Super-fast- -Giocxicalendar up-to-date, 
of memory, Full parity of memory and stop drives that let you store Evan when your system's 
and checking standard. wailing for your printer, Important information for been off for months, 
| edsy access; 
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a ane олеге expansion so Yurre олоор! 0 imeand aale, 
A maining BM slots are left ree for-——.and fot performing diagnostics on 
YOUR IBM PC future expansion needs. all Quadboard functions. There's 
MAY EVER NEED. All-On-One-Board and 
Your IBM Personal Computer 5 very Software, 100, 
versatile, New functions and appli- Every board you may ever need 
cations are being developed for it for your iBM PC is in the 
everyday. And now with Quadram's Quadboard package, 


Quadboard, you can keep your PC | 


From serial port to print 
optionsopenfortomorrowstech- æ = 


е” buffer Plus, theres Quad- 


КЕ inthe tradition of Quadram Master software, too. 
Quality six of ihe most needed included on this disk 
PC functions have been com: 


QUADRAM алу; 98 utilites for ac- 


Parallel Port Serial Port 


There's a parallel I/O Used for connecting. 

designed іо operate modems, printers, and 

most printers and other seriat devices, Quad: 

parallel devices. board's serial adapter 
can be configured as T 
_ COMA or or on fully 


ELS А | ІШ. 


you switch ine printers опе ала Мо, 
back and forth,.as your printing. 
needs change. 


Proven 

Quadboard is the number one IBM PC 
option board on the market today. 
Nothing even comes close, because 
Quadboard 5 designed with perform- 
ance in mind. Engineered for depend- 
ability and built with only the finest 
components available, Each board 
has been thoroughly tested and 
“pumedin’ for years of reliable service, 


ASK-YOUR DEALER. 
Ourtull ine oHBM PC accessories: 


Quadboard|l, Quad 512+, Quadcolor, 


Quadchrome, Quadscreen, Quad- 
jet, Quadmodem, Memory Board, 
Serial Board 


azer, 


All products аге 5016 _ 
through local person жз 
al computer deaters. if yours does net 

stock Quadram, please ask him 1o 

call us.at (404) 923-5666. 


4357 Park Drive / Norcross, Ga. 30083 / (404) 923-6668 
TWX 810-766-4915 (QUADRAM NORS) 


Circle 385 on Inquiry.card. 


Performance Breakthrough... 


. .. the CYBERDRIVE for the IBM Personal Computer 


13.5 or 27 million bytes of disk capacity in a single cabinet with 
an integrated mini-cartridge tape for secure data backup. 


Setting an exciting new microcomputer standard, the 
CYBERDRIVE' combines a full package of features. 

it offers new, higher performance levels, with an inte- 
grated business-oriented backup device. 

As the CYBERDRIVE is made available for other systems, 
media transfer is assured regardless of the host hardware or 
Operating System. 

The CYBERDRIVE slashes the seek time dramatic- 
ally—e.g. the usual 5 Megabyte stepper-motor Winchester 
disk offers average sesk time typically in the range of 100 to 
200 milliseconds (incl. head settling). 

With the CYBERDRIVE, the average seek time across 
more than five times as much data is only 33 milliseconds 
(incl, head settling). 

This basic speed, coupled with disk cache buffering and 
а peak transfer rate of 1 million bytes per second, make the 
CYBERDRIVE a performance champ! 

The integrated mini-cartridge tapes used for backup of 
data allow dumping of (for example) 10 million bytes of data 
in about 10 minutes ... much faster than other tape or floppy 
disk backup techniques. Hardware read-after-write error 
checking is incorporated in the tape device. 


© Copyright 1982 by Cybernetics inc. All rights reserved. 
Prices ang МШ л subject to change without notice. 


...And don’t fall to ask about our superb lineup of serious 
н та software (also offered іп CYBERDRIVE format) 
ncluding: 


RM/COBOL' compiler-the micro industry standard. 

MBS!’ RM/COBOL general business applications (derived 
from MCBA* minicomputer packages)... thousands 
in use... money back guarantee... source program 
license. 

САТ!" from Cybernetics (COBOL Reprogramming Tooll)- 
Program generator for RM/COBOL to ease pro 
gram development and maintenance , . . an 

alternative to a Data Base System. 

CBASIC2* & CBASIC&6 compilers... for aficionados of a 
useful BASIC. 


The software is available on a variety of industry-standard 
Operating Systems including CP/M*-MP/M* (both 80 & -86), 
E PCDOS, and UNIX’. Inquire for specific details and 
prices. 
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8041 NEWMAN AVE., SUITE 208 
2 HUNTINGTON BEACH, СА 92647 
Б, 714/848-1922 


ХасПп * Xs Ха Xa Xo Ху Xp 
Үнсп * 5 Y4 Үз Үҙ Ty To 


СОСЕ TO ADD "acp TO Yaco 


MOVE L #4102, А1 
MOVE L #9202, А2 
$ua 01, 01 

ABCO 
ABCD 
ABCO 


ADDRESS MEMORY 
( HEXAGECIMALI [ORGANIZED 
AS WORDS | 


a x 


200 Үз Ys Үі Yn 


LOAD ADDRESS JUST PAST X IN Al 

LOAD ADDRESS JUST PAST Y IN A2 

CLEAR X STATUS BIT AND SET Z STATUS BIT 
-(4}}.-442} BCD ADOITION OF BOTTOM TWO DIGITS 
-(А1), А2 BCO ADDITION OF MIDDLE TWO DIGITS 
—{А1], -1А2} BCD ADDITION OF TOP TWO DIGITS 


Figure 4: An example of multiple-precision binany-coded decimal (BCD) arithmetic. 
Because the predecrement addressing mode used ("ABCD —(A1), —(A2)") decrements 
the register pointers before performing the BCD addition, registers А1 and А2 must be 
loaded with a value that points to the byte immediately after the least significant byte of 


the number ta be worked on. 


Binary-Coded Decimal Arithmetic 

The final type of arithmetic instruc- 
tions handles decimal digits, The 
most common form of human-inter- 
face data comes as binary-coded 
decimal or BCD data. This method of 
encoding numeric information as a 
string of bits stores each decimal digit 
of the number as а 4-hit binary num- 
ber. Numbers are easily encoded into 
BCD form; once inside the computer, 
they are easily printable in human- 
readable form (much more so than 
numbers encoded in signed floating- 
point binary form). Because the BCD 
format is so useful, most micropro- 
cessors include instructions that 
operate on BCD numbers. To allow 
these BCD types of data to be manip- 
ulated, the MC68000 has three in- 
structions that add (ABCD), subtract 
(SBCD), and negate (NBCD) packed 
digits. Each of these instructions 
works on two BCD digits packed into 
a byte. 

Because BCD numbers may be 
many digits wide, the BCD instruc- 
tions work as multiple-precision 
operations, which means they have 
the characteristics of the other multi- 
ple-precision instructions, The 
operands can be in data registers or in 
memory (in which case, they are 


operated on using the predecrement 
addressing mode). The value of the X 
status register code bit is included in 
the BCD operations, and the Z status 
register bit is handled so that it prop- 
erly reflects the state of the entire 
result, not just the final portion. 

Once again, the best thing about 
these instructions is the simplicity 
with which they operate, especially 
when compared with the often mys- 
terious code a programmer had to 
write to do BCD arithmetic on most 
older microprocessors, A glance at 
MC68000 code performing BCD 
functions (see figure 4) shows how 
simple such code is. Here, two 6-digit 
numbers need to be added. While a 
short loop might make the routine 
more generally useful, inline code is 
fastest and illustrates the point best, 
First, we must load the two address 
registers to be used as memory 
pointers with the correct values. The 
next instruction (SUB 01,01) is a 
quick way of both setting the Z bit 
and clearing the X bit, though a 
MOVE 4904, CCR would do virtually 
the same thing. 

The three ABCD (add binary- 
coded-decimal) instructions begin at 
the least significant two digits and 
move toward the most significant; 


VOICE SYNTHESIZER. 


Vocabulary Development System 
Create custom vocabularies for 11-5220 
ar б! SP-250 Speech Synthesizers 
INCLUDES HARDWARE ANO SOFTWARE FOR. 
s DMA Voice Digitizing and Playback 
s Parameler extraction and co 
* Screen Oriented Parameter Editor 


| * Voke Synthesis 


USE YOUR 5-100 SYSTEM, OR BUY OUR 
INTEGRATED SYSTEM BASED ON ZENITH 7-100 | 
Tha Zenith Z-100 includes 8085/88 dual 
processor, 128K memory, lwo 5 'A, 320K- 

. byle drives, both CP/M8D and MS DOS and 
bit-mapped graphics. with CRT and keyboard in a 
convenien| desktop model. 


VPP-596: VÀ. cards, software and documen- 


3900 
УРР-6967: Me VP-696 fully intagrated to 
2-100 with all cabling, software and 
docurnentation - $6950 


MULTIBUS VERSION FOR (INTEL MDS AVAILABLE SOON 


FLIED DIGITAL SIGNAL AWALYSI® 
©. Bos 1384 Райа Alia, СА 542301. [4151 325-7303 
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Circle 534 on Inquiry card, 


Status Register 
Instruction 


Status 
Register 
Codes 


ASR.B #3,D3 


ASL.L #5,D1 
(D1 after) 


(D3 before) 10111010 01011111 
(03 after) 10111010 03017111 
(D1 before) 11101100 
10010100 01011011 


01100101 
01100101 
11011101 
10100101 


10101100 
11110101 
00101111 
11100000 


10100010 


(12 clock cycles) 


(18 clack cycles) 


x I — | ә 3 


LSUW 05,07 (05 before) 00101000 10001100 11101001 00101001 _ 
(07 before) 10111010 01011111 01100101 00010101 
(D7 after} 10111010 01011111 00101030 00000000 (24 clock cycles) 


ROL.L 62,01 


ROXR.W #4.06 


ROR $А0000 


(D2 before) 01100101 
(D1 before) 10010101 
(21 after) 01011001 


(D6 before) 10111010 01011111 

(06 after) 10171010 01011111 
(word A0000 before} 
(word A0000 after) 


10111110 01110100 
10010100 


00101010 
00101000 01000101 
01001001 


01100101 00010101 
101P0110 01010001 
10011100 10101001 
11001110 01010100 


An "x" slalus-register bit may represent either а D or 1 value. 
Notice that in the LSL.W and ROL.L examples the bottom six bits af the source operand (D5 and D2, respectively) are used as the 
number of bits to be shified or rotated. 
The "Р status-register bit in 1ле "ROXR.W 44,06” example is specially marked to show that i is shifted into the body of the DS 
register as а result of the ROXR,W instruction. Note that .W causes only the bottom 16 bits of ihe register to be rotated 


01010010 10000100 (48 clock cycles) 


(14 clock cycles) 


с 
X ж x|C x xX*|-— x|-— ж 


С x|O'x дл 
axlOwlioaox x(Oxx[-onmnx|oxli« 


= MX 
хмм оз 


Table 4: Exgmples of shift and rotate instructions and their effect on registers and memory. 


this must be done to get accurate 
results from use of the extend bit. The 
result replaces the BCD number 
pointed to by A2; when the routine 
has finished, A2 points to the first 
byte of the BCD result (which is 
stored in order of most to least signifi- 
cant digit). Similar subtraction and 
negation operations can be built in 
the same way. 


Logic Instructions 

The MC68000 logic instructions are 

simple but powerful. The AND, OR, 
exclusive-or (EOR), and NOT in- 
structions, like the arithmetic instruc- 
tions, allaw 8-, 16-, and 32-bit quan- 
tities in data registers or in memory to 
be operated on with any data register 
or an immediate constant, or to be in- 
verted. These instructions are just as 
fast as the arithmetic instructions. 
Additionally, ANDI, ORI, and EORI 
instructions are used to clear, set, and 
toggle individual status register code 
bits. 

A serial shifter in the MC68000 can 
be moved any number of bits to allow 
for shifting of 8-, 16-, and 32-bit data. 
The arithmetic-shift-right instruction 
(ASR) shifts the least significant bit to 
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the X and C status bits while duplicat- 
ing the most significant bit before 
moving it to the right. In the arith- 
metic shift left (ASL), the logical shift 
right (LSR), and the logical shift left 
(LSL), the bit shifted out of the data 
area goes into the X and C bits, while 
the bit into which no bit is being 
shifted is Filled with a 0. 

The rotate instructions shift bits 
around in a circular manner so that 
bits shifted out of one end of an 
operand are shifted in the other end, 
with the bit being shifted out of the 
data area also being copied into the C 
status register code bit and, optional- 
ly, the X bit. The rotate instructions 
are rotate right and rotate left (ROR 
and ROL); the ROXR and ROXL in- 
structions are used when you want to 
update both the X and C bits. 

One single shift or rotate instruc- 
tion can move register data as many 
as 31 bit positions in the selected 
direction. You can specify this count 
value either statically (as a value be- 
tween 1 and 8 encoded into the in- 
struction op code) when the instruc- 
tion is written or dynamically (as a 
value between 0 and 63 stored in a 
specified data register} when the in- 


struction is executed, For simplicity, 
memory operands to be shifted or 
rotated are limited to displacements 
of 1 bit and operations on word-sized 
data only, Table 4 illustrates some 
shift and rotate instructions, their 
timing, and their effects. 

An important aspect of program- 
ming that until the MC68000 was 
quite limited is that of individual bit 
manipulation, the ability to single out 
bits of memory, test them, set them, 
and clear them. Such operations are 
useful; in МО, for instance, you fre- 
quently need to sense the state of a 
single input line, drive a particular 
output line high, or turn a servo- 
mechanism off, These operations in- 
volve only a single bit associated with 
a latch, peripheral, or memory loca- 
tion, 

In the past, most of us have done 
the best we could by executing AND, 
OR, and EOR instructions to the 
desired location. But the difficulty 
with these operations is their crude- 
ness. Sure, they allow us to change 
more than 1 bit at a time, but it turns 
out that much more secure code can 
be written when single events or con- 
ditions affect single outputs. Also, 


THE MICRO COMPUTER BUSINESS 
WILL GROW FROM $10 TO $100 BILLION 
IN THE NEXT EIGHT YEARS! 

ARE YOU READY TO CASH IN? 


The micro computer business i5 prediclad to grow from Hs presani $10 Боп lo $100 billion balore 1990! Imagine tha 
possibilities this opens far you! No matter where you live. if you're starting up or presently in business, no other industry оНегя 
you more opportunities! 


Now, finally, all Ihe inside information you need lo secure a prosperous future in [his dynamic indusiry 15 available in 
one place - THE COMPUTER ENTREPRENEUR MANUAL! An immensae intormalion source, complled by our Inquisitive research 
leam, аюіед һу a panel of experts and business people from pli areas of Ihe computer industry! 


We present the insite story ol more than 100 lucrative computer businesses you can enter, where you {i lind jhe real 
opportunities for the eighties: from one man operations like Programming Author, Word Processing Center о: Consulting, to 
Systems House, Service Bureau, Compuler Store etc! Many al little or no investment! All the invaluable facis and higures- 
How to start, Capital needs, Profit estimates and Margins, How ta Sell and Market, How missing technical or Gueiness 
experience need not stand in your way, Source of Suppliers, etc! Oetalts thal could take years to find out on your own! 


We'll show you inside tricks, like how ta never again pay retail lor compuler products and consumer alectronics. even for 
опе item = right now, while you re starting your business! How Іс gel free merchandise and trade show Invitations, etc. This alone 
will more than pay for tha manual! You'l! read actual case histories of olher compuler entrepreneurs, so you can learn from their 
mistakes, and profit from their success stories! Where you'll be one year from now depends on your actions today! Let us 
show you how 10 take the firs! crucial stepa! 


Order now and take advantage of our limited introduction special, THE COMPUTER ENTREPRENEUR MANUAL, and a 
six month subscription to THE COMPUTER ENTREPRENEUR REPORT NEWSLETTER { so уси ге always up-to-date ман Ine 
industry }, both for only $29.95! You must be convinced on how easy you can strike it rich in Ihe micro compuler business ~ or you 
may return the manual юг a full refund wilhin thirty days! USE OUR TOLL FREE NUMBER TO ORDER! 


EVERYTHING YOU NEED TO KNOW 
TO SUCCEED IN THE COMPUTER BUSINESS 
IS ALL IN THIS MANUAL! 


THE COMPUTER ENTREPRENEUR MANUAL has the answers I5 all your questions annul 
selecting, atarting and succastully running а computer business! There has never been such а 
comprehensive collection o! know-how and Inlormation about this business іп опе placal All the 
facts you need то plan and acheive your goats іп easy-fo-lollow. step-by-siep insiructions! 
| These are some 0! the 100-plus businesses covered rn PART ONE of the manual. with the 
| tacts on Haw Io siert and run, Start-up Cost ( Even how 10 operate on и shoestring ), What profita 

to expect. Whaleanals prices, Mark-ups. Supotlers. fulura outlook, case histories for each, еіс: 

Systems House, Software Author | who to sail t6 and who lo avoid | Service Bureau, Son- 
ware Publisher | Haw ta (ind programs that sell Word Processing Service, Consulting and Con- 
sultan! Broker | use your skilts or Ihose of others make 5150 + 51000 № day!). The incredible 
Games Business, Computer Store | Franchises Pro and Contra, or a low inventory store In your 
home! |, ОЕМ. Hardware Mfg, Data base and Teletext Service { big рговресіз! |. Used Com- 
puters, Repairs. Rent-A- Computer. Promote Fests and Trade Shows, Turnkey Systems. 
Bartering. Mail Order, Compile and геги malting lisis, Specialized Dats Headhunting and Temp Help Service, Tech Writer Shop. Custom Engineering, The 
highly profitable Seminars and Training Business , and many тоға! 


Many new ideas and ground floor opportunities! Interviews and aucoess stories оп campanies o! all sizes! Privy infa on the profite made: How some 
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because it is impossible to sense the 
state of more than one input at a 
time, nothing is gained by the ability 
of such instructions to work on multi- 
ple bits, 

Four powerful MC68000 instruc- 
tions make all bit-manipulation func- 
tions far simpler. They are the bit test 
(BIST), bit test and set (BSET), bit 
test and clear (BCLR), and bit test and 
change (BCHG) instructions. How 
wil! you specify the target bit? The 
MC68000 uses two methods, similar 
to those used for shift and rotate in- 
structions. Either a data register or a 
series of bits in the bit-instruction op 
code names the bit to be affected; in 
this case, however, the bit number 
can be from 0 to 31 if a register is af- 
fected, or from 0 to 7 if the area af- 
fected is a memory location. (In the 
MC68000, bits in memory are identi- 
fied by the bit number of the byte in 
which they reside.) 

With true bit-manipulation instruc- 
tions, not crude logic instructions, 
bit-manipulation operations —sensing 
the state of inputs, driving outputs, 
setting register bits, setting attribute 


GRAPHICS-PLUS is a field installable enhancement board for 


bits, transposing bit matrices, or just 
building special data types—are 
straightforward tasks, not the chores 
they usually are with other micropro- 
cessors. The MC68000 makes it very 
easy to specify precisely the bit to be 
changed. 


Conclusions 

The computation and data-move- 
ment instructions that perform the 
major work in any MC68000 program 
are numerous, comprehensive, and, 
perhaps most important, straightfor- 
ward and easy to use. The versatile 
MOVE instruction on the MC68000 
replaces a confusing variety of data- 
movement instructions on other 
microprocessors. Flexible add, sub- 
tract, compare, negate, multiply, and 
divide instructions operate on any 
register, with constants, on stacks, 
and in memory using any addressing 
mode. For digital data rather than 
binary data, pairs of BCD numbers 
can be added, subtracted, and 
negated, The common logic opera- 
tions of AND, OR, exclusive-or, and 
NOT can similarly operate on data 


registers and constants, and in 
memory, 

When data needs to be shifted 
about, it can be arithmetic-shifted,. 
logic-shifted, or rotated left or right, 
It can also be shifted or rotated mulli- 
ple bit positions, with the count of the 
movement either predetermined and 
constant, or variable and dependent 
upon other data. 

Individual bits in data ог I/O can 
be separately tested to determine their 
state; they can also be set, reset, or 
toggled. The bit to be worked on can 
be chosen either when the instruction 
is written or, based on other data, 
when it is run. 

АП the above instructions can 
operate on 8-, 16-, or 32-bit data, 
with a uniform yet flexible set of ad- 
dressing modes. This combination of 
good instruction set design, computa- 
tional power, and ease of use make 
the MC68000 microprocessor an ex- 
cellent one for assembly-language 
programming. Next month, I'll 
discuss program-control instructions 
and several advanced instruction 
groups.m 
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Building a Hard-Disk Interface 
for an S-100 System 


Part 3: Software 


How to alter the CP/M operating system so that it will 
accommodate a Winchester disk drive and controller. 


In part 1 of this series we described 
Winchester disk technology in gen- 
eral and the benefits it would provide 
for microcomputer systems. We then 
gave an overview of the work that 
would be required to add such a disk 
to an existing computer system. м 
part 2 we discussed the rationale you 
should use in choosing a particular 
Winchester disk drive and disk con- 
troller (we decided on a Miniscribe 
disk drive and a Xebec controller). 
We then described in detail the con- 
struction of the hardware interface— 
the host computer adapter—required 
to integrate the disk drive into the 
5-100 system. In this last article of the 
series we will describe the final ingre- 
dient needed for our Winchester disk- 
drive subsystem: the software. 

First we'll review the operation of 
the CP/M basic disk operating sys- 
tem (BDOS) and basic input/output 
system (BIOS) software. Specifically 
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we will describe the process through 
which application programs use the 
BDOS to access disk file information 
and how the BDOS uses the BIOS to 
obtain specific information from a 
particular peripheral. This wil] high- 
light what has to be done to write a 
BIOS to handle the Winchester disk 
system. 

Next we will describe the operation 
of the disk drive and controller as ac- 
cessed through the host computer 
adapter (HCA), We'll show how disk 
commands are initiated from soft- 
ware and what commands are avail- 
able from the disk controller, With 
this background out of the way, we 
will identify requirements for a Win- 
chester disk-subsystem BIOS and 
how these requirements can be satis- 
fied. We will then describe how a 
BIOS is structured and how the BIOS 
routines for the Winchester disk sys- 
tem can be included with the original 
system BIOS routines to support the 
other peripherals. Finally, we will 
briefly review the CP/M procedures 
required to include the combined 
BIOS in a new CP/M system. 

This will essentially complete the 
integration process. However, we can 
improve system performance even 
further by putting the system's boot- 
strap routine on the Winchester disk. 
We'll describe how a bootstrap pro- 


gram operates and how you can 
develop a new bootstrap and install it 
on the Winchester disk drive. We'll 
also spend some time discussing 
various debugging techniques that 
will probably be very helpful when 
you integrate the hardware and soft- 
ware. 


BDOS and BIOS 

The CP/M operating system 
basically consists of two separate 
elements called the BDOS and the 
BIOS. The BDOS is supplied by 
Digital Research Inc. and is the 
essence of the CP/M operating sys- 
tem. In addition to the BDOS, how- 
ever, the system requires a set of 
routines known as the BIOS to handle 
the hardware-peculiar functions of 
each peripheral in the system. These 
routines are usually supplied by the 
disk-drive manufacturer and must be 
modified by the user to include other 
system peripherals. 

Accesses to disks and other periph- 
erals by application programs are 
usualy handled by calls to the 
BDOS. These calls are made by load- 
ing specified registers with informa- 
tion required by the BDOS and then 
performing a call to location 05. In 
the case of disk accesses you must 
load a function code into the C regis- 
ter and a pointer to the file control 


Circle 112 on Inquiry card, ex» 


Free Genius In Every Box. 


The people at CompuPro put a little genius into each system they make. For instance, some CPUs can 
babble in 8-bit lingo, some in 16-bit; CompuPro's brainchildren speak both - fluently. 


Let our genius multiply your genius: When you need to stretch your mental powers, CompuPro systems 
are the cost-effective answer. And you don't have to be a genius to see that. 


System 816/A. Single-user, expandable to multi-user, Includes dual processor, 128K byles of static RAM (expandable to 1 теда: 
byte), 4 serial ports, constant voltage power supply, CP/M* 2.2, CP/M-86'M, M-Drive'M, SuperCalc-86'M and dBase ИТМ. 


System 816/8. Ultra-high performance single-user, expandable to multi-user. Includes 256K bytes of static RAM, 6 seria! ports, 
same software as System 816/А. 


System 816/С. Multi-user, running 8- and 16-bit programs simultaneously. Includes 384K bytes of static RAM, 9 serial ports, same 
software as System 816/A. 


System 86/87. Multi-user. Includes 512K bytes of 16-bit memory, 1.5 megabytes of M-Drive/H'M, high performance dual processor, 
clock switching circuit for running slave boards, CP/M-85'M, MP/M-86™, SuperCalc-86'M and SuperWriter™. 


System 68K. Single-user, expandable to multi-user. Especially for FORTH fans, including 256K bytes of 16-bit memory, 1.5 теда: 
bytes of M-Drive/H'M, CP/M-68K'M, mapFORTH and С languages 


System Oasis-B. Multi-user. Includes 208K bytes о! static RAM, 512K of M- Drive/H'M, Oasis operating system. 
System Oasis-16. Multi-user. includes 10 MHz CPU 8086, 512K bytes ol static RAM, 1.5 megabytes of M-Drive/H™, Oasis-16 


operaling system. 


For the location of your nearest Full Service CompuPro System Center, call (415) 562-0638. 


CPM 15 a registered trademark and СРАМ 66 CP/M-68K and MPIM B6 are trademarks of Digital Research SuperCalc 86 and SuperWriter BD are trademarks of бесит dBase 1115 а 
Iraderark of Ashton Tate M DricelH is alrademark of CompuPro 


CompuPro, a Godbout company, Box 2355, Oakland Airport, CA 94614. 


BYTE DESCRIPTION 
E POINTER TO SELECTED DISK 
9 


FILE МАМЕ 


Н rive TPE 


CURRENT | CURRENT EXTENT NUMBER OF FILE | NUMBER | CURRENT EXTENT NUMBER OF FILE | FILE 


© AESERVED FOR SYSTEM USE 
25 | READ COUNT FOR EXTENT 


: DISK ALLOCATION INFORMATION 


OPTIONAL RANDOM RECORD NUMBER 
FOR DIRECT-ACCESS INPUT/QUTPUT 


Figure 1: A diagram of the file control 
block (FCB) format used by CP/M. 


block (FCB) of the desired file into the 
DE register pair. With this informa- 
tion, the BDOS determines what 
functions are to be performed and 
calls appropriate entry points in the 
BIOS with the information required 
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to execute requested functions. 

The BDOS disk functions are 
described in the standard CP/M doc- 
umentation and include such func- 
tions as Open a File, Close a File, 
Read Next Record, and Write Next 
Record. The data structure that 
drives all these operations is the FCB, 
which is initially created by the ap- 
plication program and is updated by 
various BDOS functions. Figure 1 
shows the structure of the FCB, which 
includes, among other things, the file 
name and file type along with 16 
bytes of data that are used by CP/M 
in the calculation of a physical device 
address for access to the requested 
data, Additional data in the FCB is 
used ta keep track of the drive the 
FCB is currently active on, a pointer 
to the current record, and a pointer to 
the current extent, If you are not 
familiar with the FCB construct, you 
can find additional information on it 
and the normal BDOS disk 1/O func- 
tions in Digital Research’s CP/M In- 
terface Guide. 

In order to understand the require- 
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ments for the Winchester disk BIOS, 
it is necessary to understand how this 
BIOS is used during the normal access 
of data from files contained on the 
Winchester disk, Figure 2 illustrates 
the steps that are performed in open- 
ing an existing disk file and reading 
the first 128 bytes of data from this 
file. This process is representative of 
the majority of the communications 
that occur between the BDOS and the 
BIOS during normal disk operations. 

The process starts with the applica- 
tion program establishing which disk 
is to be active in the subsequent oper- 
ations by loading the appropriate in- 
Formation in the C and E registers, as 
shown in the figure, and then calling 
the BDOS. The BDOS takes this in- 
formation and passes it on to the 
BIOS, which then returns to the 
BDOS the address of a table that de- 
Hnes the physical characteristics of 
the disk that was selected. At this 
point, control is returned to the ap- 
plication program. 

Next, the application program 
defines a DMA (direct memory ac- 
cess) buffer for subsequent disk 
operations by loading the DE register 
pair with the DMA buffer address, 
loading register C with 1A hexa- 
decimal, and calling the BDOS. The 
BDOS in turn passes the DMA 
address to the BIOS for use in subse- 
quent disk read/write operations. 

After setting up the DMA buffer, 
the application program next opens 
the file that is to be read. First, the ap- 
plication program constructs an FCB 
for that file by reserving the required 
amount of space for the FCB, filling 
in the file-name and file-type portions 
of the FCB, and setting the Current 
Extent and Next Record fields to zero. 
The application program then calls 
the BDOS with the DE register pair 
pointing to the FCB and register C 
containing OF hexadecimal. The 
BDOS must now search the file direc- 
tory on the selected disk to determine 
if the file mentioned in the FCB is ac- 
tually contained on the disk. In doing 
this the BDOS uses the BIOS to read 
each sector of the selected disk direc- 
tory into memory and then searches 
for a match with the requested file 
name, When a match is found, the 
BDOS uses the information contained 
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Figure 2: À diagram of the input/output process for the Winchester disk subsystam. 
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disk. The remainder of the division points to one of the 16 logical records in each 


2K-byte region, 


in the directory entry to load the disk- 
allocation portion of the FCB. After 
filling in the required information in 
the FCB, the BDOS returns control to 
the application program. 

The function of the disk-allocation 
portion of the FCB is to determine the 
physical disk address of particular 
records within a disk file. In the case 
of our Winchester disk system, the 16 
bytes of disk-allocation information 
correspond to eight pointers, each 
containing 16 bits. These pointers 
refer to 2K-byte storage areas on the 
disk. Each of these 2K-byte storage 
areas is in turn made up of sixteen 
128-byte logical sectors of disk infor- 
mation as required by CP/M. When a 
particular record is accessed, the 


value in the Next Record field of the 
FCB is divided by 16 to determine 
which disk-allocation vector to use in 
the disk-address calculation, and the 
remainder from this division is used 
to determine which logical sector in 
the storage region is required. This 
process is shown in more detail in 
Figure 3. It should be noted that a 
single file entry only provides access 
to 16K bytes on the disk. To access a 
larger file you must use extents, 
which are duplicate file entries con- 
taining unique pointers for different 
portions of the file. 

The information derived from 
these calculations is used by the 
BDOS when the application program 
next issues the Read command to the 


BDOS. In this case the DE register 
pair is loaded with the address of the 
FCB, and register C is loaded with 14 
hexadecimal when the BDOS is 
called. The BDOS then uses the data 
in the FCB to calculate a sector and 
track address for the requested data. 
First it passes the sector-address infor- 
mation to the BIOS (through the 
SETSEC entry point) followed by the 
track address information (through 
the SETTRK entry point). We'll dis- 
cuss the design of the BIOS and the 
required entry points later. After the 
sector and track information have 
been passed, the BDOS then asks the 
BIOS to perform a Read operation of 
the identified sector, 

At this point the BIOS takes the 
sector- and track-address information 
and constructs a device control block 
(DCB) that commands the Xebec con- 
troller to read the data from the re- 
quested sector of the disk. As we ex- 
plained earlier in this series, the com- 
mands go from the computer, through 
the host computer adapter (HCA), to 
the disk controller. The disk con- 
troller then performs the requested 
Read operation from the disk, placing 
the data in a local memory area on 
the controller card. The BIOS can 
then begin to access the data being 
read from the disk and move it to the 
DMA memory buffer specified by the 
original SETDMA command. Once 
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Disk Primitive Operation 


SELDSK 
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to the BDOS. 


Sets the track number for the next Read or Write operation. 
Sets the sector number for the nexl Read or Write operation. 


Defines 1ле 128-byte buffer thai is іо ba used to get data during disk- 
write operations or receive data during disk-read operations. 


READ 
DMA buffer area, 


WRITE 


track and sector. 


SECTRAN 
disk response. 
HOME 


Reads 128 bytes of data from the selected track and sector іп the 


Writes 128 bytes. of data from the DMA buffer area into the selected 


Performs logicalto-physical sector transiation to Improve overall CP/M 


Moves tha head on the selectad disk to sector 0, track 0, 


Table 1: A list of disk-related primitive functions that have ta be performed by the 
Winchester disk BIOS in order to be compatible with CP/M. 


all 128 bytes of the requested logical 
sector are moved into the DMA area, 
the Read operation is complete and 
control is returned to the application 
program. 

In this overview of the combined 
operation of an application program, 
the BDOS, and the BIOS in accessing 
and reading information contained 
on the disk, some of the intricacies of 
the process, such as extents of disk 
files and detailed operation of the 
BDOS, have been glossed over, How- 
ever, the illustration should provide 
enough information for you to under- 
stand the design and construction of a 
BIOS for a Winchester disk subsys- 
tem, and we refer you to CP/M docu- 
mentation to gain a more in-depth 
understanding of the CP/M file con- 
trol services (FCS) and the operation 
of the BDOS. 

As you can see from the above ex- 
ample, only a few primitive functions 
have to be performed by a Win- 
chester disk BIOS for it to be com- 
patible with a CP/M system, Table 1 
presents а complete list of these 
primitive Functions along with a brief 
description of each function. In a 
complete BIOS, each of these func- 
tions is a separate entry point into the 
BIOS, and а] you have to do to 
establish a BIOS is write code for 
each entry point to perform the 
necessary function. But first you must 
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understand the hardware operation 
and software interface to the Win- 
chester disk, which is our next topic. 


Hardware Operation 
and Software Interface 

As we discussed last month, the 
communications interface between 
the BIOS routines for the Winchester 
disk drive and the drive itself consists 
of four I/O ports on the S-100 bus. 
The addresses of these ports are 
selected in a contiguous block of four 
ports by switch settings on the HCA 
card. We will refer to ports 0 through 
3 to indicate particular ports in this 
block. 

Commands and data are sent to the 
controller by writing to these ports. 
The HCA retrieves data from the con- 
troller by reading from these ports, 
Each command to the controller con- 
sists of a block of 6 bytes of command 
information. This 6-byte block ts the 
device control block mentioned 
earlier, Figure 4 shows the general 
format of the DCB and how this for- 
mat is used for three different disk 
commands, The DCB always con- 
tains the op code and command types 
as shown in the general description of 
the data structure. In addition, the 
DCB may contain up to 21 bits of 
physical address information when 
an actual Read or Write operation is 
being performed. It also may contain 


additional contro] information speci- 
fying such things as the number of re- 
try operations to perform in the event 
that an error condition is detected. 
Por more information on the details 
of the DCB, see the Xebec controller 
manual. For a Write command, the 6 
bytes of the DCB are sent to the con- 
troller followed by the 256 bytes of 
data to be written into the physical 
disk sector specified in the command. 
After receiving the 256 bytes of data, 
the controller returns 2 bytes of error 
status information to the HCA. A 
Read operation works similarly in 
that the 6 bytes of the DCB are sent to 
the disk, which then returns 256 bytes 
of data from the sector specified in 
the command block. The controller 
also tags on an extra 2 bytes of error 
status information at the end of the 
transfer. In addition, the Xebec con- 
troller offers a Request Sense Status 
function that returns 4 bytes of more 
detailed error status information at 
the end of the command. 

In typical operation, the disk and 
controller would be reset on a cold 
boot by performing an output to port 
3, Once this is completed, the disk 
controller would be put in a com- 
mand mode by outputting a 1 to the 
data port (port 0) followed by a Write 
to the status port (port 1), which ac- 
tivates the SEL signal. (This and 
many of the signals referred to in this 
section were described last month.) 
The disk-access routine then ex- 
amines the REQ line by performing 
an input from port 1 and testing the 
proper status line. When the REQ line 
becomes active the routine outputs 
the first of the 6 command bytes to 
port 0, This output automatically 
generates the ACK signal to complete 
the handshake between the HCA and 
the controller. The software then 
monitors the REQ line until it again 
becomes active and then sends the 
second command byte. This process 
is repeated until all 6 command bytes 
have been sent to the disk controller. 
The routine then uses the same pra- 
cess to read or write the appropriate 
number of data bytes at port 0 de- 
pending on the particular command 
that was sent. In the case of a BIOS 
rautine, the disk address that is to be 
accessed is derived by the BDOS from 
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Figure 4: The device control block (DCB) used by the Xebec hard-disk controller. Figure 4a shows the general format for the DCB. 
Figures 4b through 4d show how the DCB is used for a Read operation, a Write operation, and a Request Sense Status command, 
respectively. Byte 0 contains information on the Command Class and the Op Code. LUN (logical unit number) indicates which drive 
you have selected of the two possible drives that cam be connected to the controller. The high, middle, and low addresses form a 
21-bit physical sector address. Byte 4 indicates the number of sectors to be read or written (for CP/M this is always 1). Byte 5 contains 
the following control fields: bit 7, when set, disables the four re-tries by the controller on all disk-access commands (during normal 
use, this is always 0); bits З through 6 are not yet used and are set to 0; and bits 0 through 2 select half-step options for other disk 


drives (far the Miniscribe drive, this is set to 0). 


the information contained in the FCB. 
This information is then passed to the 
BIOS routines at the SETTRK and 
SETSEC entry points and the BIOS 
uses this information to construct the 
DCB for the actual disk access. 


Generating a Combined BIOS 
The BIOS structure is very simple. 
À table of jump vectors is placed at 
the beginning of the BIOS code. This 
includes jumps to each of the primi- 
tive functions that the BIOS per- 
forms. Table 2 shows that these func- 
tions include the disk-oriented primi- 
tives presented in more detail in table 
1 as well as the necessary functions to 
handle the other peripherals in the 
system, such as terminals and 
printers, The BIOS routines for pe- 
ripherals other than disks are used 
without modification in the construc- 
tion of a new combined BIOS, The 
existing disk and boot functions are 
augmented as shown in figure 5. The 
cold boot functions for both the exist- 
ing disk system and the new Win- 


chester disk are combined to ensure 
that all peripherals on the system are 
properly initialized when the system 
is booted. A new SELDSK function is 
written that keeps track of which disk 
system is selected and passes the 
proper disk-definition-table address 
back to the BDOS. Finally, a series of 
disk-handling routines are written for 
the Winchester disk. These routines 
are used as the initial vector addresses 
for the initial jump table, Depending 
on the particular entry point, these 
routines either perform the indicated 
function for the Winchester drive and 
then transfer to the appropriate func- 
tion for the existing floppy drive or 
test to see which drive is selected and 
simply transfer control to the appro- 
priate routine for the selected drive. 
An example of the first case is the 
SETDMA Function, which causes the 
DMA buffer address to be set for 
both the Winchester and any other 
disk drives in the system. In the case 
of an actual READ function, how- 
ever, a test is made for the selected 


disk and then control is passed to the 
proper disk-read routine. Listing 1 on 
page 386 presents a skeleton of a com- 
bined BIOS that includes all the BIOS 
routines for the Winchester disk drive 
and comments indicating where rou- 
tines from an existing BIOS should be 
placed. 

The code presented in listing 1 has 
been tested and will operate with a 
Xebec controller connected to a Mini- 
scribe disk using the HCA described 
in last month's article. The SELDSK 
entry point keeps track of which disk 
is selected and uses register pair HL to 
pass the address pointer of the 
selected disk characteristics table to 
the BDOS. This table is located at 
DPBASE in the BIOS code and has 
been created using two macros, 
DISKS and DISKDEF, supplied by 
Digital Research. These macros and 
the structure of this table are de- 
scribed in Digital Researchs CP/M 
System Alteration Guide. The code 
for the cold boot entry point, BOOT, 
assumes that a new copy of the sys- 
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Entry Point Function 
BOOT 

WBOOT 
CONST 


CONIN 
CONOUT 
LIST 


PUNCH 
READER 
HOME 
SELDSK Selects the current disk. 
SETTRK 
SETSEC 


SETDMA 
READ 
WRITE 


LISTST 
SECTRAN 


Table 2: A complete list of primitive functions for the BIOS in CP/M, Nate that this | 
includes the disk-related primitives in table I. 


SINGLE - DRIVE 
8105 


8103 JUMP TABLE 


COLD BOOT 


+ 
WAAM BOOT 
DISK FUNCTIONS 


OTHER FUNCTIONS 


Figure 5: The cambined BIOS structure, 


tem has already been booted into 
memory and simply performs any re- 
quired initialization before transfer- 
ring control to CP/M. The warm 
boot, WBOOT, reloads a new copy 
of the BDOS and the console control 
program (CCP) before transferring 
control back to CP/M, The HOME, 
SETTRK, SETSEC, and SETDMA 
entry points perform the commanded 
function for both the Winchester disk 
system and for the existing disk sys- 
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System initialization on hardware boot. 
Reads a new copy of BDOS Into memory and inihalizes the system 
Samples and returns the status of (he current console device. 


Reads the next character from the current console device. 
Writes a characler ю the current console device. 
Sends a character to the lis! device. 


Sends a.character to the punch device. 
Reads next character from the read device. 
Returns the read/write head of ihe currently selected disk ta track 0. 


Sets the track for the next Read/Write operation. 
Sets Ihe sector for the next Read/Write operation. 


Sets the DMA buffer area far Iha nex! READ/WRITE operation, 
Reads dala from the selected disk. 
Writes data to the selected disk. 


Gets the status of tha list device. 
Translates logical sector to physical sector. 


MULTIPLE-ORIVE 
BIOS 


BiOS JUMP TABLE 


СОМВІМЕО COLO- BOOT 
FUNCTIONS 


= 


COMBINED WARM-BOOT 
FUNCTIONS 


DISE FUNCTIONS 

DETERMINE SELECTED DAIVE 
USE ORIGINAL — 
DISK ROUTINES 


USE NARO-DISK 
ROUTINES 


OTHER FUNCTIONS 


tem. Finally, the READ and WRITE 
entry points determine which disk is 
currently selected and transfer con- 
trol to the appropriate routines to 
read or write data from or to the 
selected disk. 

Another complication concerning 
Read and Write operations on the 
Winchester disk drive arises from the 
fact that the Winchester disk is set up 
to read and write 256-byte physical 
sectors, whereas CP/M operates in 


logical sectors of 128 bytes. This 
means that each disk-read operation 
places two logical CP/M sectors into 
the local memory on the controller 
card and that each disk-write opera- 
tion must write two logical CP/M 
sectors to the disk. The READ and 
WRITE routines keep track of which 
of these two logical sectors is current- 
ly being pointed to in the controller 
memory and determine what action 
to take to properly read or write the 
data on the disk. For example, in the 
case of a Write, because CP/M re- 
quests transfer of only 128 bytes of 
data to the disk, the BIOS must read 
the appropriate 256-byte record from 
the disk, place the 128-byte CP/M 
buffer over the proper half of this 
longer record, and then write the 
combined 256-byte record back out 
to the disk. 


Additional Utilities 

Two other software utilities must 
also be written prior to completing 
the installation of the hard-disk sys- 
tem. The first of these is a formatting 
utility that will format the disk and 
check for any bad tracks on the disk. 
The second is a system-generation 
utility that will write the new operat- 
ing system beginning at track 0, sec- 
tor 0 on the Winchester disk after the 
combined BIOS has been integrated 
into a CP/M system. This last process 
places a hardware-bootable system 
on the hard disk. 

À new Winchester disk drive is 
delivered in an unformatted condi- 
tion. This means that the disk has no 
information identifying the beginning 
and end of each sector. Once the 
HCA and other disk hardware is in- 
tegrated into the system, you must 
create a routine to write this format- 
ting information on the disk. A for- 
matting routine is then used to issue a 
DCE to the controller, commanding 
it to format the disk. The controller 
takes care of the rest by writing the 
required formatting information onto 
the disk. 

When the disk formatting is com- 
plete, the formatting routine should 
then read each sector on the disk to 
determine if the drive hardware was 
delivered with any bad sectors on the 
disk. For Winchester disk drives, it is 
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not uncommon for a disk to have 
several bad sectors. The test program 
reads all sectors on the disk and saves 
the location of any bad sectors iden- 
tified during the Read process. The 
routine then identifies these bad sec- 
tors to the controller, which con- 
structs an alternate track assignment 
for each of the bad sectors on the 
disk. After this alternate assignment 
is complete, the existence of bad sec- 
tors on the disk is transparent to the 
system. The controller keeps the 
alternate-track data on the disk and, 
when a disk access is made to a bad 
sector, the controller automatically 
switches to the alternate track to read 
or write the data. 

The second utility, the system-gen- 
eration program, is used to write the 
new operating system to the Win- 
chester drive or to read an existing 
operating system from the Win- 
chester drive into memory. Installa- 
tion procedures for a combined Win- 
chester drive BIOS are the same as for 
any typical CP/M BIOS and will be 


covered in the next section. At the 


PICK A 


end of the configuration process, a 
system image will reside in memory 
starting at location 900 hexadecimal. 
The locations 900 to 980 hexadecimal 
contain the system loader, and the 
locations from 980 hexadecimal on 
contain the newly configured operat- 
ing system. A WRITE routine must be 
designed to take the data from these 


No matter how careful 
you are In building the 
system, something Is 
bound to be wrong. 


locations in memory and write them 
to the Winchester disk drive starting 
at track 0, sector 0. Similarly, a 
READ routine must be designed to 
take information from track 0 of the 
disk and place it into memory starting 
at location 900 hexadecimal. 


Building a New BIOS 
One other program must be written 
before a new BIOS can be built and 


installed in a CP/M system. This is 
the system loader that is used to in- 
itially read in the system from the 
disk. This program is written to run 
at location 80 hexadecimal and is re- 
stricted to 128 bytes in length. It is 
used to load the system during the 
bootstrap process that we will 
describe later. The program is de- 
signed to read the system starting at 
track 0, sector 1 of the Winchester 
disk and, when the load is complete, 
to transfer control to the proper entry 
point of CP/M to start the operating 
system running. 

Once the system loader and the 
BIOS code are complete, the next step 
is to assemble both of these programs 
and remove any assembly or syntax 
errors. In the case of the BIOS, the 
symbolic variable MSIZE must also 
be defined before assembly to corre- 
spond to the size of the system being 
generated. Assuming that you have 
achieved an error-free assembly, the 
next step is to build a new CP/M sys- 
tem that contains the new system 
loader and BIOS and to write this 
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Circle 98 on inquiry card. 


A Database That Catches Mistakes? 
That's My Qbase. 


Presenting Qbase'" The Personal Database And Reporting System 
That Prevents Mistakes Before They Become Expensive. Just $189 Complete. 


There's no question that databases 
are useful tools for storing and retrieving 
information. Thousands of professionals 
use databases to monitor inventory. man- 
age mail lists, record fixed assets, and 
keep track of personnel records. 

So what's the problem? 


NOT ALL DATABASES ARE 
CREATED EQUAL 


In hundreds of personal computer 
applications, users agree on one thing: 
there's nothing more aggravating than a 
database that lacks all the features to do 
the job that needs to get done. 

And of all the database features used 
by experienced users, none is more often 
called for than data entry checking. 

Why is that so important? Because 
experienced users know how man 
aggravating hours they can waste fixing 
mistakes that their database should have 
caught 
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Fortunately there's Obase. the only 
ful-feature database in its price range that 
can substantially reduce common input 
errors. 


PREVENT DATABASE 
CONTAMINATION 


Qbase uses sophisticated data check- 
ing features normally found on large sys- 
tems. Functions that catch invalid alpha- 
numeric sequences. Check for minimum/ 
maximum number lengths. Enforce data 
inputs where mandatory. Require date 
formats. Allow for yes/no replies. And 
verify that alphabetic and numeric values 
lie within pre-specified ranges. 

And then we added an embedded 
calculator that automatically computes 
taxes and commissions. It even accepts 
credits and debits against balances due. 

And reports? Qbase includes a pow- 


erful reporting facillty—at no extra charge. 


With it, you can produce sorted reports 
with sub-totals AND totals. Moreover, all 
report definitions are fully documented 
and stored in a library. So there's no 
guessing which report does what. Just call 
for your favorite report and it's done. 


Write or call for your free brochure, "How 
To Keep Errors Out Of A Database." See 
for yourself what data checking can do to 
save you time and aggravation. Write to: 


Applied Software Technology 
14125 Capri Drive 
Los Gatos, CA 95030 
or call 408/370-2662 
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Figure 6: Installing the new operating system. First, the MOVCPM instruction reads the current version of CP/M from the disk into 
memory at location 900 hexadecimal and relocates it to run at a location specified in the command. The SAVE instruction then places 
the relocated version of CP/M onto the disk under the filename CPMNN.COM. The DDT command reloads the relocated version of 
CP/M into memory at location 900 hexadecimal and transfers control to the DDT program. Next, the command I NEWBIOS.HEX 
reads the new BIOS from the disk and overlays the existing BIOS. The command 1 NEWLDR.HEX then reads the new system loader 
from the disk and overlays the existing loader. Finally, the WRITE utility program writes the properly configured operating system to 


the first track of the Winchester disk. 


new system to the Winchester disk 
drive starting at track 0, sector 0. In 
this process you should first use the 
MOVCPM utility (provided by 


CP/M) to create a new copy of CP/M 
that is properly sized for the system. 
Then, as instructed in the MOVCPM 
utility, this new copy of the operating 


system must be saved on the disk for 
later retrieval by using CP/M’s stan- 
dard SAVE utility. Once the new 
copy of the system is saved, the next 
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The new Transtar 130 daisy wheel selling word processing packages. It's 


printer generates a full-page letter in quiet: only 65dB. It's durable. It boasts 
78 seconds. The least expensive 40 cps a unique new autoload feature that auto- 
printer does it in 36. Only 42 seconds matically loads paper to one of four pre- 
difference...for twice the price. selected positions with the touch of a 
At only $895, the Transtar 130 letter- button. And, as if that weren't enough, 
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step is to read the system back into 
memory using the DDT utility. If the 
system was saved under the name 
СРМММ.СОМ you can use the fol- 
lowing CP/M command to initiate 
DDT and read the new copy of the 
system into memory: 


DDT CPMNN.COM 


After this command is executed, the 
new system will be located in mem- 
ory starting at location 900 hexadeci- 
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mal, and DDT will be running. The 
next step is to overlay the new system 
loader and new BIOS on top of the 
copy of CP/M in memory by using 
two DDT commands: 1 (insert) and К 
(read). These commands place the 
new system loader into memory at 
location 900 hexadecimal and place 
the BIOS at location 1F80 hexadeci- 
mal. Once these overlays are com- 
plete, the system is properly con- 
figured for the Winchester disk drive. 
Next we must get out of DDT and 
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Circla 521 on Inquiry сат. 


retum to CP/M while leaving the 
newly created copy of the system in 
memory. First, issue a GO command 
to DDT that transfers control to 
CP/M. Once you are back in CP/M, 
the final remaining task is to run the 
system-generation utility to load the 
newly constructed system, which 
now resides in memory starting at 
location 900 hexadecimal, onto the 
Winchester disk starting at track 0, 
sector 0. Figure 6 graphically sum- 
marizes these steps. 


Building a New Bootstrap 

At the completion of the process 
we just described, a copy of a prop- 
erly configured CP/M system and 
system loader is on the first track of 
the Winchester disk. The one remain- 
ing task is to develop the software to 
bootstrap this system into memory 
and to configure the hardware so that 
this bootstrap is executed when a 
hardware boot command occurs. The 
actual bootstrap code is very simple. 
All it has to do is read the first 128 
bytes from track 0, sector 0 on the 
Winchester disk drive into memory 
starting at location 80 hexadecimal 
and, when the read is complete, 
transfer contro] to the beginning of 
this code. This bootstrap code should 
be written to run at whatever location 
is going to be assigned to the PROM 
(programmable read-only memory) 
chip on the HCA, which we men- 
tioned last month. When properly as- 
sembled and linked, the bootstrap 
code is burned into the HCA PROM 
and the software installation is essen- 
tially complete. The processor board 
is then "restrapped" so that the boot- 
strap address corresponds to the be- 
ginning of the PROM on the HCA. 

Once this modification has been 
completed, a hardware boot com- 
mand (i.e., pressing the RESET but- 
ton) results in the sequence of events 
presented in Figure 7. At the boot 
command, the processor begins exe- 
cuting code at the beginning of the 
HCA PROM. This code reads the 
first 128 bytes of data from the first 
physical sector of the first track on 
the disk into memory starting at loca- 
tion 80 hexadecimal, When the read is 
complete, the code in the PROM 


PRESS BOOTSTRAP 
BUTTON, 


PROM CHIP LOADS 
FIRST 128 BYTES 
ON DISK INTO 
MEMORY, 


THESE 128 BYTES 
LOAD CP/M FROM 
DISK INTO 
MEMORY, 


Figure 7: The Baotstrap process. Pressing 
the hardware bootstrap (Reset) button 
causes the microprocessor to transfer con- 
trol to the PROM chip on the host com- 
puter adapter. The code in the PROM 
reads the first 128 bytes of data from track 
0 of the hard disk into memory starting at 
location 80 hexadecimal and then trans- 
fers control to that location. This code in 
turn loads the CP/M system off the first 
track of the Winchester disk. Then, when 
the load is complete, the code transfers 
control to location 0 hexadecimal to start 
CP/M running. 


transfers control to location 80 hexa- 
decimal, which now contains the sys- 
tem loader. This code now reads the 
remainder of the CP/M system from 
the first track on the disk into mem- 
ory and then transfers control to the 
CP/M system, The result is that a 
properly configured system, which 
includes the Winchester disk drive, is 
left running in memory, waiting to 
respond to any user commands. 


System Debugging 

No matter how careful you are in 
building the hardware and software 
we have just finished describing, it is 
a fact of life that when plugged into 
the system there will be something 
wrong. This is when the really in- 
teresting portion of the system in- 
tegration process begins, namely, 
finding and correcting the inevitable 
bugs in the hardware and software. 
This debugging process can be broken 
into three separate areas. The first is 
debugging the HCA. The second is 
debugging and examining the HCA, 
disk controller, and disk system. The 
last is debugging the CP/M interface 
software, We will now describe some 
of the techniques that can be used in 
each of these areas. 
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five printers simultaneously. Only this 
degree of flexibility can meel the 
ever-changing port-expansion needs 
of today's mulliuser environment. 
Note, too, that MultiSpool mixes 
four serial and two Centronics- 
compatible ports. It also 
handles X-on, X-olf protocols 
and ОТВ. So, with the unit's 
dipswitch, you can configure 
each port to accommodate either 
a computer or printer; and you can 
define the discipline of that port. 
Best of all, MultiSpool sells for 
#181 $995.00 - even less il you don't 
need all six ports. And that, we re 
sure, [s music to your ears. 
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The first thing to debug is the HCA 
card. Debugging this device involves 
making sure that the various com- 
binations of possible input conditions 
result in the expected outputs to the 
disk controller. You can do this most 
efficiently by writing a set of driver 
routines in assembly language to 
write messages to the various output 
ports on the HCA. If you write these 
routines to loop continuously, you 
can use an oscilloscope to check the 
output registers on the HCA to ensure 
that the card is acting properly. 

When you've verified proper oper- 
ation of the HCA to the maximum ex- 
tent possible, next connect the disk 
controler and the Winchester disk 
drive to the HCA. This simple con- 
nection begins the debugging process 
for the Miniscribe disk drive, which 
has extensive self-test features and 
continuously monitors its own opera- 
tion to check for faults. If a fault is 
detected, the drive communicates 
with the user by flashing a Morse 
code letter (using the drive select 
light) to identify the particular fault 
that was detected. Once the disk is 


operating properly, the way to debug 
and test the rest of this total system is 
to pass various DCBs to the disk con- 
troller and see if the disk responds to 
these DCB inputs as expected. For ex- 
ample, you can test the disk by per- 
forming a controller self-test, format- 
ting the disk, writing information to a 
particular sector, reading the infor- 
mation back, and testing for error 
conditions. This type of testing not 
only verifies proper disk operation 
but also provides you with valuable 
insight into the disk operation, which 
you can use during the remainder of 
the integration process, 

Once the disk subsystem hardware 
is operating properly, the next step is 
to integrate the software. We de- 
scribed this integration process 
earlier, However, during the initial 
testing it is convenient to modify this 
procedure to allow use of some of the 
CP/M debugging tools to debug the 
interface software. To do this, you 
should create a "false" CP/M system 
that runs inside (i.e., at a lower mem- 
ory address than) the current CP/M 
system running on the computer, 
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This keeps the initial user system in- 
tact and allows you to run the new 
CP/M system under control of an 
existing debugged CP/M system, so 
you have access to the standard de- 
bugging tools from CP/M, such as 
DDT, to aid in debugging the new 
version of the BIOS. 


Conclusion 

We have now described the entire 
process of adding a Winchester disk 
subsystem to an 5-100 computer sys- 
tem running CP/M. As we have tried 
to show, this is a rather substantial 
undertaking and should not be 
started lightly, The main advantage 
in performing such an integration 
project is the learning that takes place 
during the project. If your main goal 
is to obtain additional storage 
capability for a microcomputer, you 
could obtain this storage less expen- 
sively and certainly with less effort by 
buying a commercially available unit 
such as the one we manufacture. 
Because of quantity pricing and 
volume discounts, complete Win- 
chester disk-drive subsystems are 
commercially available at a cost com- 
parable to what a hobbyist would 
spend for the hardware portion of the 
system alone. 

However, if you are interested in 
doing the work yourself and you 
have the necessary time and exper- 
tise, we encourage you to attempt this 
project and use this series of articles 
as а guide. № 


The Winchester disk drive subsys- 
tem described int this series of articles is 
available as a completely assembled | 
unit from ASC Associates of Lexington 
Park, Maryland. In addition ta the 
5-100 version discussed. versions are 
also. available for TRS-80 and Apple 
computers. The disk-drive systems for 
these computers use the same drive and 
controller hardware as the 5-100 ver- 
sion but use a different host computer 
adapter and Interface software, Until a 
nationwide dealer distribution net- 
work is established, these systems will | 
be available by mail order for $1995. 
Ta order or obtam further informa- 
tion, write to ASC Associates Ine., 
POS 615, Lexington Park, MD 20653, 
or phone (301) 863-6784, 
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SPECIAL PURPOSE COMPUTERS 
You'll see how computers can be 
designed and constructed to serve 
specific application purposes. There's 
information on configuration special- 
purpose machines. . . industrial control 
computers directly connected to 
physical processes, along with an 
indication of the specialized 
subsystems thay require. . analog 
input. . .uttra-high availability 
computers, such as NASA's computer 
interconnection for the Space Shuttle. 

There's atso a look at pipeline and 
array processors. ..computational 
special-purpose computers...vector 
processors versus scalar processors 
.. algorithmic processors.. . parallel 
processors...associative processors 
...plus а look at the future of special- 

urpose architecture and the cost 

justifications for these large, 
specisiized machines, 


OPERATING SYSTEMS 
The Encyclopedia introduces a survey 
article on the features and functions of 
operating systems. You'll find fingertip 
access to details on CPU's, memory, 
and peripheral devices. . 1/0 buffering, 
library routines, file handling, system 
logging... multiprogramrming. . . 
memory protection and relocatability 
... Spooling and off-line processes, 
Further topics covered include: an 
overview af commercially- available 
systems. .. systern types [dedicated 
transaction, interactive, extensible]... 
multitask capabilities., interrupt- 
based systems.. .task dispatching ала 
contra... file storage... distributed 
opsrating systems... and more. 


PROCEDURE-ORIENTED 
LANGUAGES 

The ENCYCLOPEDIA offers an in- 
depth look at both the advantages and 
drawbacks of procedure - oriented 
languages. There are discussions of 
compilers. Program transportability 
fram computer to computer. 
Programming styles and techniques. 
Modular construction of programs. 
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and decision structures. 
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languages in use today, including 
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..-ALGOL...PASCAL.,.PL/1...BASIC 
...8nd APL. In addition, there is a 
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oriented languages and а look at the 
new languages that are being 
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SMALL COMPUTERS 
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overview of the booming small 
computer field? 

A. The Encyclopedia shows you how 
microcomputers developed and how 
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details on personal computing 
software packages and how new 
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cove of everything from 
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small computer as an intelligent 
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CP/M MACRD ASSEM 2,0 
TITLE ‘BIOS РОН A.B.C. ASSOC. НАНО DISK SUBSYSTEM, 7/18/02! 


6001 


Listing 1: A complete listing of the BIOS needed to integrate a Winchester disk drive 
into a CP/M-based microcomputer. 


BIOS РОН А,5,С, ASSOC, HARD DISK SUBSYSTEM. 7/18/82 


COMBINED BIOS INDICATES WHERE THE USER IS TO UPDATE 
SPECIPIC SUBROUTINES IN ORDER TO MERGE HIS EXISTING 
CP/M BIOS WITH THE A.S.C. ASSOCIATES CUSTOM BIOS. 


COPYRIGHT ІСІ A.S.C. ASSOCIATES 1982 
THIS BIOS USES THE DIGITAL RESEARCH CBIOS, DISKDEF LIB, AND 


SECTOR BLOCKING AND DEBLOCKING ROUTINES SUPPLIED WITH THE 
STANDARD CP/M 2.2 SOFTWARE PACKAGE АЯП IS THEN COMBINED WITH 


THE А.5.С. 


ASSOCIATES HARD DISK SOFTWARE DRIVERS. 


THROUGHOUT THIS CODE COMMENTS DELIMITED USING THE POLIOWING 
FORMAT ARP TO RE CHANGED WHEN ADDING USER DISK ROUTINES. 


EQU 


>>>>2 COMMENT <4С6< 
58 :CD/M VERSION MEMORY SIZE IN EILOBYTES 
(NS12£-20)*1024 
3400H«BIAS ;BASE OC CCP 
CCP« BO5H ‚ВАЗЕ OF BDOS 
CCP+1 6008 IBASE OF BIOS 
DODAN CURRENT DISK NUNBER б»А,... „бар 
D003H ;INTEL 1/0 BYTE 
1 JNUMBER OF DISKS IN SYSTEM 
BIOS ;ORGIN OF THIS PROGRAM 
(BIOS-CCP)/128  ;WABM START SECTOR COUNT 


JUMP VECTOR POR INDIVIDUAL SUBROUTINES 
BOOT 


¿COLD START 

"WARM START 

; CONSOLE STATIS 

71 CONSOLE CHARACTER ІН 
;CONSDLE CHARACTER OUT 
tLIST CHARACTER OUT 
PUNCH CHARACTER OUT 
READER CHARACTER QUT 
BOVE HEAD TO HOME POSITION 
rSALECT ОТЕК 

ВЕТ TRACK NUMBER 

ГаЕТ SECTOR NUMBER 
БЕТ ОМА ADDRESS 

;READ DISK 

IWRITE DISK 

t RETURN LIET STATUS 

I SECTOR TRANSLATE 


ғ 
DUMNY LIST OP JUMP VECTORS, USED TO TRANSFER CALLS ТО UBERS PLOPPY 
tDISK БУБТЕМ. 


ЖЕТЕТ! 


ӘРПІ 


NACLIB 
DISKS 


THIS TABLE (Б OVERLAYED WITH THE USERS JUMP TABLE 


25955 REMOVE THIS SECTION OF DUMMY JUMP VECTORS. <<<<< 
NOPINOPIRET 7COLD START 
НОР! NOP I BET ;WARM START 
NOPINOPIRET ;CONBOLE STATUS 
NOP | NOP IRET ;CONSOLE CHARACTER IW 
ROP | XOP I RET 7CONSOLE CHARACTER QUT 
NDPINOPIRET )LY8T CHARACTER OUT 
NOP NOP I RET jPUNCH CHARACTER OUT 
NOP I NOP ! RET jREADER CHARACTER OUT 
NOP | NOP I RET ;MOVE HERD TO HOME POSITION 
МОР! ROP I RET ¿SELECT DISK 
NOP | NOP ! RET jSET TRACK NUNBER 
NOP! ЖР I RET ;SET SECTOR HUMBER 
БӘРІ МОР! ВЕТ 7SET ОМА ADDRESS 
NOP! NOP | RET ;READ DISK 
NOP | МӘРІКЕТ ?WAITE DISK 
NOP | NOP IRET eRETURN LIST STATUS 
ROP | NOP I RET ¿ SECTOR TRANSLATE 
Иди 
$ ВАЗЕ ОР DISK PARAMETER BLOCKS 
XLT), 0000H 7 TRANSLATE TABLE 
0000H, OOOOH :БЕВАТСИ . AREA 
DIRBGUP, OPED ;DIR SUPP, PARM BLOCK 
cSv0 ЛАП ;CHECK, ALLOC VECTORS 
0,0,63,,2048,4096,512,0,1 
3 ІрІЗК PARK BLOCK 
64 фБЕС PER TRACK 
4 BLOCK SHIFT 
18 :BLOCK MASK 
0 :EXTHT KASH 
4895 ¿DISK 5128-1 
611 IOIRÉCTORY МАХ 
255 PALLOCO 
192 i ALLOC] 


Listing 1 continued on page 388 
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An exact сору. Fax is the only system that sends it | Many terminals can receive without an operator. Send 
most anywhere in the world. Speed. Economy. Confidentiality. them with Fax. It's the only way for hard copy to travel. — — 
Fax puts it together like no other system can. — Fora free brochure, cali toll free 1800 874-8000 or write: 

All you need to send har copy overseas Is a Fax Facts, РО. Box 397, East Brunswick, NJ 08816-0397. 
telephone and a facsimile machine. The same machine you [~~ Times and costs to transmit а 400-word page to Europe? — 1 


may already be using domestically. The price of a Fax 


eduy D T 
transmission is the price of a call. And our 1-minute overseas le a — » T : — 
minimum makes it more economical than ever. See the chart (7a T у (ipm 6 ale съ ы 

pm) (6pm-7am) 
for sample rates. à; 


‚ Send signed documents. Graphs. Pictures. Fax 1 MINUTE 
transmits an exact duplicate from your original. Sending them |3 MINUTES 
requires no special training or personnel. Send them any time. ,6 MINUTES 


*Similar attractive rates to other areas. 
**Transmission limes vary depending on type of equipment used. 


Bell System 


Circle 136 on Inquiry card. 
Listing 1 continued: 


E281«0000 DW Ü ІСНЕСК SIZE 
E283«0100 DW 1 ТОРЕБЕТ 
000U*» XLTÜ EQU à rNO XLATE TABLE 


2322 ADD YOUR HAND CODED OR MACRO GENERATED <<< 
22232» DISK PARAMETER TABLES HERE. CELLE 


UTILITY MACRO TO COMPUTE SECTOR MASK 
BHASK MACRO НЫ 
COMPUTE LOG2(HDLKR?, RETURN EX AG RESULT 


та әз ча SR "wg нд б? 


ti 
1} {2 ** @X = HDLK ON RETURN) 
ev SET HALE 
BH БЕТ 0 
1! COUNT RIGHT SHIFTS OF OY UNTIL = 1 
REPT a 
IP ay э ] 
EXITH 
ЕНОТР 
Г; SY IS NOT 1, ЕМІРТ RICHT ONE POSITION 
er BET gr SHA 1 
ех SET EX +1 


ENDM 

жай ENDM 
——€€————— ——— 
en E 
68000 p СРАМ TO HOST DISK CONSTANTS ® 


1* Ф 
М LTI SER уно поро ооо ооо черн чесвоначо ED 
U -U 0800 = ЖР EQU 2048 ¿CP/M ALLOCATION SIZE 
You can have a powerful six 0020 = тем EQU 32° ‘HOST DISK SECTORS/TRY 
т = 7 
0002 = HSTBLK EQU H5T5I2/1295 CP/M SECTS/HOST BUPF 
claimed сотршег Gooey || 996: SER ЦЕН ул 
Р - ; 
SMASK HETSLK COMPUTE SECTOR HASE 
E OH, EADEM 0001 = SECSHF EQU BX 1002 (MET BLA) 
m m y $12 850 ——————————— 
і* a 
¿* 800$ CONSTANTS ON ENTRY TO WRITE " 


/———Pá————— я 
0000 = WRALL EQU Ü ¿WRITE TO ALLOCATED 
0001 = WROIR 1 


EQU ;WBITE TO DIRECTORY 


SOFTWARE |" RESI ee 


тбавасітаваавазеаағда әйайеійефайғабаегһ4фрффь ае іе ре вам 


17 “ 
AVAILABLE ;* A.5.C, HOST INTERFACE TO XEBEC HARD а 
мі DISK CONTROLLER CONSTANTS, з 


утччттаатаетвааваһааатаегвааяазайфаа»беав»зта&еаФвйайазаа 
f 


о = Сети, Eau OADH iE CONTROL PORT 
i OAI = DATA өкін DATA 1/0 PORT, 
Integrated Accounting System 00A2 = ASCPROM ЕСІ) OA2H ВІТ Sa) PROM ON, БІТ бей ГНОМ OPI 
General Leder ж: 222 Е CT. I n 
Accounts Receivable 9004 = READCHD EQU oan REND COMMAND 
ы PRETREIVE ERROR COMMAND 
Accounts Payable 0001 « SELECT EQU 01n :SELECT DISK CORMANÜ 
Order Entry with Inventory 0002 = CHDAT FOU 021 : COMHAND/DATA DIT 
P ll 0004 : BUBY EDU Cail tCONTRÜLLEH BUSY BIT 
ауго 0010 = REQ EQU cion :REQUEST COMMAND NIP 
ULTRACALC Spread Sheet А 
INDIVIDUAL SUBROUTINES TO PERFORM EACH FUNCTION 
44 Database vee BOÓTi =; SIMPLEST CASE IS TO JUST PERFORM PARAMETER INITIALIZATION 
Е XRA ^ ZERO IN TUE ACCUM 
enuSystem 2286 320400 STA СПІБК ISELECT DISK ZERO 
R289 32A4E5 STA BETACT HOST BUPPER INACTIVE, 
E28C 32А655 STA UNACNT ;CLEAR UNALLOC COUNT. 
SERVICE E28F D3A2 our ASCPROM ;TURN OFF BOOT PROM 
! 
; 222>> ADD ANY SPECIFIC SYSTEM HARDWARE INITALIZATION хс 
You can count on Concurrent i 23525 CODE HERE (EG. USART INITIALIZATION CODE) €44€« 
і 
after the sale as well as before. E291 СЗП2Е2 JAP СОСРИ ;INITIALIZE AND GO ТО CP/M 
There's a telephone hotline for : 
your GühVormengs. Опа sal- WBODT: :SIMPLEST CASE LS TO READ THE DISK UNTIL ALL SECTORS LOADED 
vice is also available. And we E294 АР ХА А 3 
аге always ready to discuss E295 32A4ES STA Н5ТАСТ ;HOST BUFFER INACTIVE. 
E298 32А6Е5 STA DRACHT CLEAR UNALLOC COUNT. 
your needs and particular ap- E29B 315000 LXI SP, 801 ;USH SPACE BELOW BUFFER FOR STACK 
plications. E298 0200 MVI C,0 ;SELECT DISK 0 
* EZAU CDOEE3 CALL БЕШБЕК 
E243 СООВЕЗ CALL HOME ;GO TO TRACK 00 
: 
о E2A6 062C НУІ В, NSECTS 1D COUNTS 1 OP SECTORS TO LOAD 
Е2АВ 0200 МУТ с, 0 РС HAS THE CURRENT TRACK NUMBER 
E2AA 1601 мут 0,1 7D HAS THE NEXT SECTOR TO READ 


1 NOTE THAT WE BEGIN BY READING TRACK 0, SECTOR 1 SINCE БУСТОН 0 
; CONTAINS THE COLD START LOADER, WHICU 15 SKIPPED IM A WARM START 


Concurrent „ә. 


1870 Madison Road Cincinnat, Ohio 45208 EZAC 2]ü00Cc қ LXI Н, СЕР BASE OF CP/M (INITIAL LOAD POINT] 
LUADI + 
(513) 281-1270 ;UOAD ONE MORE SECTOR 
Е2АҒ C5 PUSH B SAVE SECTOR COUNT, CURRENT TRACK 
E280 05 PUSH D iSAVE NEXT BECTOR TO READ 


HU PU CRATE ORD COMPUTERS FOR SOME АНК IHOUSTHY 
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“SUPER SLX”™ 


ITS POWER IS AWESOME! 


* 6MHz Z-80B CPU 


е 8.100 IEEE-696 
Compatible 


е 6MHz 7-80 SIO, PIO 


ө 128K Bytes Bank 
Selectable RAM 


* Floppy Disk 
Controller, 
Simultaneous 
Operation of 5-1/4 
and 8-inch Drives 


* DMA Controller 
ә CTC Interrupt Clock 


е CP/M* 3.0 (Plus), 
TurboDos* and 
MP/M II* 
Compatible 


"CP/M and MP/M are trademarks 
of Digital Research Corp 


TurboDos is a trademark of 
Software 2000 Inc. 


SUPER SIX, SUPER QUAD, and 
SUPER SLAVE are trademarks of 
Advanced Digital Corp. 


We ASTONISHED 
the industry when we 
introduced SUPER 
QUAD", the first 
single board S-100 
computer. Now you're 
going to be AMAZED 
when you discover 
"SUPER SIX", It’s 
power, it's speed, it's 
AWESOME. 


The SUPER SIX 
runs 1-1/2 times faster 
than any other 8-100 
computer available 
today. 128KBytes of 
RAM with DMA is 
standard. So is 


simultaneous operation 


of 5-1/4 and 8-inch 


floppies. No more 
worries about non- 
standard 5-1/4 inch 
formats. 


Combine the power 
and speed of the 
SUPER SIX as the 
Master and the proven 
performance of SUPER 
SLAVE™ processor 
boards, and you've got 
a multi-processor, 
multi-user system that 
is nothing short of 
AWESOME. 


SPEED UP WITH 
SUPER SIX...see the 
SUPER SIX at your 
quality local dealer or 


contact: 


12700-B Knott Avenue 
Garden Grove, California 92641 


TEL: 714-891-4004 


TELEX: 678401 TABIRIN 


“VISIT OUR OPEN HOUSE DURING NCC 8:30-5:00 PM DAILY MAY 16-19, 1983” 


Clrele 17 on Inquiry card. 


BYTE May 1983 


389 


Circle 161 on inquiry card. 


ИНРАМТА$Т!С PRICES!!! 
FROM DIGITAL DIMENSIONS 


OKIDATA 
ML-80..80 COL., 80 СР6.........................8317 
ML-82A..80 COL., 120 СРБ.....................$385 


*ML-83A..136 COL., 120 СРЅ................. „$639 
*ML-84..PARALLEL, 136 COL, 200 СР$....$969 
*ML-84.. SERIAL, 136 COL., 200 CPS ..... $1,083 
*ML-92..90 COL, 160 ©Р$...................... $509 
“ML-92,.SERIAL, 80 COL., 160 СР$...... CALL 
“ML-93..136 COL, 160 СРЗ ................... 56832 


*ML-83.. SERIAL, 135 COL, 160 CPS „САШ. 
РАСЕМАВК 2410.350 CPS.................. CALL 
PACEMARK 2350..SERIAL, 350 CPS..... CALL 

"includes TRACTOR FEED 
“tinc. OKIGRAPH " DOT ADDRESSABLE GRAPHICS 


105 
PRISM 80..3.4K & 200 Sprini..............$1,036 
inc. sheet teed, color & graphics .....$1,429 
PRISM 132..3.4К & 200 Sprint............$1,195 
Inc. sheet feed, color & graphics .....$1,591 
MICROPRISM 480 ....... $559 


STAR MICRONICS 
GEMINI-10..100 CPS, 2.3K BUFFER $409 
ӘЕМІМІ-46............................................. 5519 


©. ITOH 
Рама Әй бы. 120 GPS, Permitir Hg 96 
Prowmer 2.80 Col, 120 CPS, Parit eso uei 70 
Бізге F-10 40 СРБ „олен неначе $ 
Мұштымын F-{0, 53 в: –._- саана йаз ыйыы aea ga 1225241 .. 1.06 


ғазтанчірііктрарьцечастафрһмек 


SMITH CORONA 

ТР-1..12 CPS........ eem em Ф889 
MODEMS 

Hayes 300 Baud Smart Modem.........$219 

Hayes 1200 Baud Smart Modam......9515 
BUFFERS 

Guadram Microfazer 

16K Parallel іс Parallel .,,,.,.................., $188 

32K Parallel to Parallel ......................... $199 
MONITORS 

AMDEK Color 1 Pe a ne ЕТӘ 

AMDEK Color it ЧУН Re +44 44 643 KA FRAN R4 + tate TITT] $719 

НЕС JH1 201 Graan $ibuis$ldkUdpddntüdtaktég acu $159 
INTERFACES 

Practical Peripherals 

Grappler Ріше....................................../. 4149 

Buffer Board Bak eS 1- 
FOR THE IBM P.C. 

NEC Spinwriter 3550..33CP5 .. bir 045 

Quadram Quadboard w/64k . 469 

Quadram Quadboard w/128K .. $519 

Quadram Quadboard w/192k............. 609 

Quadram Quadboard w/256k. .... 699 

Monte Carlo Card G4K........................ $429 
E-Z COLOR BOARD 

For the Apples i! or Apple 1! Plus. 

Includes demo software and 

E-Z COLOR Еайағ................................ 5188 
2-100 Systems. ............ O—————- 1 
785-80. АУТ ТЯ аа ‚$239 
INTEX TALKER axi-fo-&poech aynihesizer. 

Sarin Нең [рган тїшїн т, —— —m € 

DIGITAL DIMENSIONS 


190 Chapel Rd., Manchester, CT 06040 


info & Orders Call 203-649-3611 
Orders Only 1-800-243-5222 


COD. Wakcome Mow 2-3 Үйек For Checks, MCAISA ОК. 
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Listing 1 continued: 


E2CO 


Е2С3 
R2C4 
Е2С? 
Е2С8 
с2С9 
Е2СА 
Е2СВ 


С294Е2 


EZCE 14 


E?CF 


8202 
E2ba 
E2D7 
E2DA 


E2DD 
Е2Е0 
E2£3 


Е2Е6 
Е2Е9 


EZEC 


3503 

420000 
210382 
220100 


320500 
210614 
220600 


018000 
С029Е3 


380400 


ELEF ДР 


Е2Р0 


Е2ғ3 


Е2Ғб 


E2P9 


E2PC 


E2PF 


E302 


E305 


єсїїнї 


С329Е2 


C33CP2 


C31PE2 


С342Е2 


С360Е2 


С345Е2 


C34BE2 


010000 
C32AE3 


Е221%29 
Е322+29 
ЕЗ23%29 
Е324+29 


Е325 115562 


E328 19 
E323 cS 


E32A 60 
2328 69 


b32C 229CE5 


€291 Е5 
EZB2 4A 


E281 CDi2Ei 


} 
GOCPA: 


g 
1 


2 
d 


ж-е 
15 

ж 

ви 


чә нр NE h те 


BELDSNE: 


1 
SETTRÉt 


УМ WROOT ТНУ THE ENTIRE: WOOF И AN КИЛЬ (а ЧИМ 


— „ми, HOVI ТО NEXT SECTOR 
zWELALI, ЖА NIDRKSS 


d Bu 2 DMAv МА + 12H 

DAD n FHI ЮНА ADRESS IS IM Ml. 

POP D РАРГА, BHCTON ADDRESS 

POP n zNUMD RH OF кеин KEMAINOM,, CUIEEGENT Yik 


DCR n РАБЕТОНУ= SECTORS- | 


41% GORTA ТАНКИ TO CP/M |’ Abd HAVE (КИМ БИА, 
INR D 
JMP LOADI (АП MORE BDOS CODE 


END OP LOAD OPERATION, SET PARAMETERS AND GO TO СРАМ 
HVI A,GC3H  ;C3 IB A JMP INSTRUCTION 


STA 9 ;FUR JMP ТО WHOOT 

LXI H,NBOOTE sWBOOT ENTRY POINT 

SHLD 1 {БЕТ ADDRESS FIELD POR JMP AT 0 

БТА 5 IFOR JMP ТО BDOS 

LXI H,BDOS  ;BDOS ENTRY POINT 

SALD © ;ADDRESS FIELD ОР JUMP AT 5 TO BDOS 
LXI B, 80H ;DEFAULT DNA ADDRESS 18 ВОН 

CALL SETDAA 

LDA COIsk ТОЕТ CURRENT DISK NUMBER 

MOV С,А 1SEND TO THE ССР 

JMP ССР :GO TO CP/M POR FURTHER PROCESSING 
ЭР?» THE POLLOWING SIMPLE 1/0 ROUTINES MUST BE ««C€ 


353)» FILLED WITH THE USERS OWN SYSTEM ROUTINES cocci 
TCOHSOLE STATUS, RETURN ОРЕН IF CHARACTER READY, 001 ІР NOT 
ЧИР XCONST |5ЕМТ TO USER JMP VECTOR 


:COMROLE CHARACTER INTO REGISTER А 
SHP KXCONIN 1БЕМО TO USER JMP VECTOR 


*CONSOLE CHARACTER OUTPUT FROM REGISTER C 
IMP ACNOUT ;SEND TO USER JMP VECTOR 


rL15T CHARACTER FRON REGISTER C 
JMP XLIST 15END ТО OSER JAP VECTOR 


1RETURM LIST STATUS (0 ІР NOT READY, 1 IP READY) 
JEP XLETET 1;5EHD TO USER JMP VECTOR 


}PUNCH CHARACTER FROM REGISTER C 
JMP XPUNCH ;SEND TO USER JKP VECTOR 


READ CHARACTER INTO REGISTER A FROM READER DEVICE 
УНР XREADR ;SEND TO USER JMP VECTOR 


I/O DRIVERS FOR THE DISK FOLLOW 
POR NOW, WE WILL SIMPLY STORE THE PARAMETERS AWAY FOR USE 
IM THE READ AND WRITE SUBROUTINES 


;MOVE TO THE TRACK 00 POSITION OP CURRENT DRIVE 
TRANSLATE THIS CALL INTO A BETTRK CALL WITH PARAMETER 00 
LXI 8,0 SELECT TRACK 0 

JHP ЗЕТТАХ WE WILL MOVE TO 00 ON PIRST READ/WRITE 


sSELECT DISK 
MOV A,C 18ELBCTED DIEK NUMBER 


4 
STA SEKDSK ІБЕЕК ОТЕК NUMBER 
DCR C tLOAD ALTERNATE DRIVE 
ORA А ;CHECK POR HARD DISK 
JR2 XSLDSK 1650 SELECT ALTERNATE DRIVE 


INR c F RESTORE HARD DISK NUMBER 
LXI H, 0000 J LOAD ERROR CODE 

CPI WUDISKS CHECK AGAINST MAX 4 DISKS 
RRC TNO CARRY ІР GREATER 


MOV L,À ;DISK NUMBER TO HL 
MVI 8,0 

REPT 4 MULTIPLY BY 16 
DAD A 

ENDA 

DAD 4 

DAD Н 

DAD H 

DAD H 

LAI D,DPBASE ГВАЗЕ OP PARM BLOCK 
DAD В z HL* .DPB (CURDSK) 
RET 

15ЕТ TRACK GIVEN BY REGISTERS BC 

MOV H,B 

MOV L,C 

SHLD УЕКТЕК “TRACK TO SEEK 


>5>2> ENTER YOUR SYSTEM BET TRACK ROUTINE HERE <<4<5 


PUSH И 1 SAVE DMA ADDRESS 
ноу ¢,5 СЕТ SECTOR ADDRESS TO KEGISTER $ 
CALI. БЕТБЕС ;SET SECTOR ADDRESS FROM REGISTRI С 
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Its True —We Did It ! 


We have met or have beaten most advertised prices. 


Dont be foolish. Buy Direct! 


ж 


IDS 


» Proportional Spacing = B Character Styles 
e 200 CPS Bi Directional ғ Color Optional 
e Sheer Feed « Graphics 

Prism BO NU/Sprint $899.00 
Prism 80 Loaded W/Color $1,239.00 
Prism 132 W/Sprint 51,039.00 
Prism 132 Loaded W//Cokw 51,395.00 


HORIZON 
» Muiti User System 
ә ZBOA Operating System 
e 5-10) Bus 
= 5Mb-IBMD Hard Disc Available 
Super Super Super 542,495.00 


Software 


• Bit Mapped Graphics 
+ &1/0 Business Son 


Super Super Super $2,619.00 


Eora +! 2I y, 
А Жашы Г, Е 


в = n 
a F 
= 
— — 


OKIDATA 
OSBORNE 
COMREX 


OMNITEC 
VENTEL 
AMDEK 

BMC 


TAXAN 
DIABLO 
NEC 
EPSON 


FRANKLIN 
HAYES 
NOVATION 
LIDS 


ALTOS 
ZENITH 
TELEVIDEO 
SANYO 


For FREE Information and Price Quotes Call: 


1-800-328-8905 Ұқ 
in Arizona Call: LIBERT Y Г. 


602-941-3191 


41] South Madison 
Tempe, Arizona 85256 
{ Mall Order Only ] 


amenities without nace, нете Cód Chess. Без ал те 
tear No C О D s Product e subject ra availability ae dim. factory sealed boues with manulacturers warranty There will Gea restocking 
RMA number Software nor waranreed for suitability No retum of Software which has been opened. Add 2% for shipping changes 


ZEQA а есеге trademark of Zilog, inc 


= B Foreign Character Sets 
e Serial Interface Standard 


Model 910 200 Cps $1,329.00 
Model 920 340 Cps $1,889.00 


DAISYW/RITER 


COMPUTER SALES 


Оннан бнрн йир Gral Casco 
for returned merchandise 


Жас, E 
: т Pu 
- - 
a : 
= 
——— — 


GTC 
ADDS 
DEC 
MANY OTHERS 


Everything in 
computer related 
products: 


s Computers 
“ Modems 

a Printers 

» Software 

s Monitors 

s Terminais 

. Accessories 
- Paper 

е Ribbons 

e Diskettes 

= Office Furniture 


Call irst loc an 


[minimam 52.50) 


кщ isl) 


~~," 


V f d f f d ПУХ 


MLL, Ar. ыы, 


Circle 346 on Inquiry card. 
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E206 Cl POP B RECALL DMA ADDRESS ТО В,С 
E287 С5 PUEH в :НЕРЬАСЕ ОН 5ТАСЕ POR LATER RECALL 
HOT E2BB CD39E3 CALL БЕТОНА  :5ET DMA ADDRESS FROM DC 
j 
| ! 4 i DRIVE SET TO 0, TRACK SET, SECTOR SET, ОМА AUDHMERS БЕТ 


E268 САБЕ} CALL READ 
PRICES! . Е2БЕ РЕ00 CFI bon АНУ ERHORS? 


j MAYBE THIS CALL 15 FOR Y —- DRIVE 
jBETTER GO SET THE TRACK NUMBER 


| | E32P C351 £2 JMP XSETRK 
; 
SRTSEC! 
COMPUTERS ;SET SECTOR GIVEN BY REGISTER С 
Е E312 75 NOV A,C 
K-Pro w/ software Fahy. ч $1 649 E333 329ЕЕ5 STA SEXSEC sSECTOR TO SEEK 
Superbrain Jr, 5/5, 0/0. , $1875 | ; »3*3» PLACE YOUR SYSTEM SET SECTOH ROUTINE RERE. <<<<6 
Superbrain OD. D/S, 0/0, $2250 № | MAYBE THIS CALL 15 POR ANOTHER DRIVE 
Franklin Ace 1000, $1049 | — ; BETTER со ser THE SECTOR NUMBER 
МЕС АРС. ‚ Call -— 


15ET ОМА ADDRESS GIVEN BY BC 


E319 60 MOV H,B 
ЕЗЗВ 2283Е5 


SHLD DMAADR ;LOAD OMA ADDHESS 
т i 
Tandon 100-2 (IBM) ‚$269 | : 23333 PLACE YOUR SYSTEM SET ОМА ROUTINE HERE, tetet 
Apple Compatable w/cabinet $239 MATRE THIS CALL IS FOR ANOTHER DRIVE 
| 1 
Corona 10MB/IBM HD . . $1799 | - ;BETTER GO SET THE ОМА ADDRESS 
ЕЗЗЕ C357E2 JHP XSTDMA 
Согола 5МВ НО ›. $1719 í 
ВЕСТНАНЗ 
Е ONITORS а ызы ITRANSLATE SECTOR NUMBER BC 
MO | A LOA SEKDSK БЕТ DISK RUMBER 
| j £344 В? ORA А ;CHECK POR HARD DISK 
4 
NEC 81201 Hi Res бгевп. . 5169 ' >>>>> CHANGE THE POLLOWING JNZ XSCTRN CODE TO JUMP TO ххх» 
BMC Green 177” $85 І >>>>> YOUR SYSTEM SECTOR TRANSLATION ROUTINE. (ec 
Princeton Graphics RBB 5629 - сабзєг зы: RSCTRN {TRANSLATE OTHER SECTOR NUMBER 
$ 
Taxan | R6B. | $315 у: му LC 
Amdek Amber $1 59 I 
f азевзакаазаванаваа ва е агала кара жал вара вав TTT TTT 
1“ +s 
| PRINTERS | EET. 
z’ THE PREVIOUS BIOS DEFINTION FOR READ. . 
Gemini 10 100cps. $359 14 ‘ 
Сороки ро ореол юное рос ооо 
Gemini 15 100505 . _. $519 = 
NEC 7710, 7730 _ : $21 90 E34E B7 ORA >" EK FOR HARD DISK At 
(DS Prism 132. ‚ $1179 i 99923 CHANGE TBE FOLLOWING INS XREAD TO JUMP TO YOUR ciscé 
" І , exec 
Daisywriter . А ‚$1099 i 
E34F C25AE2 JN3 XREAD READ ALTERNATE DISE 
Brother HR-1 $829 E352 AP XRA A 
Other Brands ‚,, баі 233 d — —— 
E356 32B1E5 БТА READOP I READ OPERATION 
. £35B 328025 STA RSFLAG :MUST READ DATA 
EXPANSION PRODUCTS P co" d con TREAT AS UNALLOC 
} 
AST Boards 64k, Ser, Par, clock $389 E363 C3DBE3 | JMP RWOPER ТО PERPORM THE READ 
Mountain Computer Call сік сый наваг adir ль ie 
Practical Peripherals Call 7° THE WRITE ENTRY POINT TAKES THE PLACE OF . 
"L THE PREVIOUS BIOS DEFINTION FOR WRITE. * 
Micro Soti _ Call 1" : 
отвар E EEEE EES EEAS EEEE EEE нора я опар као осо EEEE TEE 
-— es WRITE: 
ғә }ЧАТТЕ THE SELECTED CP/M SECTOR 
MODEMS E366 3ASBES LDA SEKDSK rGET DISK NUMBER 
eaves armari $219 E169 B7 ОВА А :СПЕСК FOR HARD DISK At 
Hayes 1200 baud тодет .. $529 EE a соов то зоир то тека 
t 
сЕ дьа 19% г ІНЕГТЕ ALTERNATE DISK 
á E k E ХНА 30 TO ACCUNULATOR 
ORDERS ONLY 1-800-531-3133 EJ6E 3281725 STA READOP ;NOT A READ OPERATION 
INFORMATION: (206) 541-7233 ! E31 MN ноу AIC p 7WRITE TYPE IN C 
Mail & Phone Orders Only. E375 PEO? CPI ии. ‘WRITE UNALLOCATED? 


Prices refiect 3% cash discount, E177 C291g1 ана CHRUNA :CHECK POR UNALLOC 
Sorry, no COD's. 


WRITE TO UMALLOCATED, SET PARAMETERS 


зан hg 


р | ЕЗТА 310 MVI А, BLESIZ/128 I NEXT UNALLOC RECS 
PACIFIC ЕЗ7С 32AGE5 STA  НАСЫТ 
ы. E17P 3A9BES LDA БЕКОЗК :0IBK TO SEEK 
CO MPUTERS E182 32А7Е5 STA ПНАОБК ;UHADSK = SEKOSK 
SUITE UU | E385 2А9СЕ5 LHLO SEKTRX 
Ta Б | Е386 22А8Е5 SHLD UNATRE jUNATRK = SECTRK 
13256 Northup Way #7 | ЕЗВВ 3A9EES LDA БЕКБЕС 
Bellevue. WA 98 I^ | E3BE З2ААЕ5 STA UNASEC sURASEC = SEKSEC 
Свкока, 
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A LOAD OFF YOUR MIND 
WITHA FREE FINANCIAL 
PLANNING GUIDE€ROM IDS, 


Financial worries can spoil your appetite in a lot of ways. Interest rates fluctuate, 
tax laws change and inflation hasn't disappeared. Banks, brokers and insurance 
companies all seem to give conflicting advice. It's confusing. What you need is а 
carefully thought-out, completely objective plan that's flexible enough 
to work in the years ahead. And that’s where IDS comes in. We're 
offering you a free guide to financial planning that explains what a financial plan 
is and how it can diminish your money worries. 

Ап IDS representative can help you А develop a personal financial plan 
to achieve your financial goals. You'll be Coes, talking to a career professional 
who understands the importance of financial planning. Someone who will 


regularly review your progress. 

And because IDS offers over 50 different financial products and services, 
youll get timely ideas to help you "m yout goals. 

Begin taking a load off your oi Боз t LEM LL rd P er 2а 1 
Send for your free 24-page guide "petonalünancialplenning ^ 10000 | 
to personal financial planning. ia | 
Or call toll-free 1-800-437-4332. TN | 

ЦИЦИ l Jua 
5‘ == Ий Мин с e002 sat Orca ae EA m 


sa yee gaits 2 gd og! 


Сігсів 231 on Inquiry card. 


Main/Frames 
Main/Frames 


trom 


+ 30 Modeis ol Enclosures 

е Assembled and tested 

* Quasi-Coax Motherboards 
* Power Supply 

• Cord coge опа guides 


* Fon. line, cord, tuse, power 
& reset switches 


8" Floppy Main/Frame 


$482 


B" Disc Enclosure 


9250 


9525 


PhaseiBO B" Floppy Mainframe 


$900 


Phase/BO Desk + Мапноте | 


a 


Write or call for our 
brochure which includes our 
application note: 
“Building Computers — 

A Recipe” 


INTEGRAND 


8520 Roosevelt Ave. sVisolia.CA 93291 
209:551-1203 


We оссер! BonkAmericard/Viso 
ond MasterChorge 
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Listing 1 continued: 


£391 
E394 
6395 


E158 
E399 
E35c 
E3J9P 
E3A2 
EIA] 


E3A6 
EJAS 
EJAC 


ЕЗАҒ 
E282 
E385 
EJANG 


2383 
ЕЗВА 
ЕЗВВ 
E380 


E3CQ 
E3C2 
ЕЗС5 
E3C6 


E3C9 
ESCA 
E3JCD 


#100 
ЕЗІ 
E304 
E3JDS 


E3n8 
E3DS 


E3DC 


CADÜE3 


30 

32A5 ES 
JASBES 
ZIATES 


BE 
C2D0E3 
21ABES 


CD7 3E4 
C2D0E3 


2А9ЕЕ5 


328065 
сзраЕЗ 


АР 
32A&E5 


Jc 
3280Е5 


EIDP+B? 
EJEQ41P 


ЕЗЕ1 


ЕЗЕ4 
ЕЗЕ? 
ЕЗЕВ 
ЕЗЕА 
ЕЗЕН 


ЕЗБЕ 
ЕЗРІ 
ЕЗРА 
ЕЗР5 


БІРВ 


КІРІ 
ЕЗҒЕ 


2401 
E404 
E407 
Fads 


Е40В 
Е4дЕ 
E40F 


E412 
E415 
E418 
E41B 
Е41Е 
Е421 


32А3Е5 


219PE5 


21A0E5 
CD? 3E4 
C20DF4 


ЗААЗЕ5 
21A2E5 
BE 

СА2ҒЕА 


JAASE5 
87 
C47FE4 


1ASBE5 
329ҒЕ5 
2A9CES 
ё2А0Е5 
ЗААЗЕЗ 
32A2ES 


; CHECK POR WRITE TO UNALLOCATED SECTOR 


LDA UNACNT ANY UNALLOC REMAIN? 
ORA A 
JZ ALLOC ¿SKIP IF WOT 
ғ 
H MORE UHALLOCATED RECORDS REMAIN 
DCR A зУНМАСКТ = UNACNT- I 
STA UNACNT 
LDA BERDSK 1 SAME DISK? 
LXI H, UNADSE 
CMP Ei j;SEKDSK = URADSK? 
JNE ALLOC ;5KIP IF NOT 
! 
; DISKS ARE THE SANE 
LXI H,UNATRK 
CALL БЕКТЕКСИР ! SEKTRK = МАТИК? 
JNZ ALLOC :5KIP IP HOT 
ғ 
НІ TRACKS ARE THE SAME 
LDA SERSEC з SAHE SECTOR? 
LXI H,URASEC 
CMP М ;SEKSEC = UNASEC? 
JING АМОС ЗБКІР ІР NOT 
$ 
1 MATCH, MOVE TO NEXT SECTOR FOR FUTURE REF 
INR M tUNASEC = UNASEC+1 
ноу А.М ТЕМНО OP TRACH? 
CP1 CPNSPT COUNT CP/M SECTORS 
JC НООР ІЗКІР ІР HO OVERPLOW 
f 
і OVERFLOW TO NEXT ТКАСК 
MVI 4,0 ;UNASEC е 0 
ВВ ЦНАТЯК 
INX H 
SHLD UNATRE *UNATAK = UNATRK*I 
ғ 
NOOVP 1 
¿HATCH POUND, MARK AS UNNECESSARY READ 
XRA A rU TO ACCUMULATOR 
STA RSFLAG FREPLAG = 0 
Чир RWOPER ІТО PERPORM THE WRITE 
J 
ALLOC: 
{МОТ AN UNALLOCATED RECORD, REQUIRES PRE-READ 
ARA ^ 70 TO ACCUM 
STA UNACNT ;UNACHT = 0 
INR A 71 TO ACCUNM 
STA RSFLAG ; ЯОРЬАС = 1 
“ҮЛҮЛ ГГ 
© Ф 
j* COMMON CODE POR READ AND WRITE FOLLOWS à 
x $ 
чо ро воно Т ЛЛК 
RHOPER: 
:ENTER HERE TO PERFORM THE READ/WRITE 
X RA A ;:2ERO TO ACCUM 
STA ERFLAG IWO ERRORS (YET) 
LDA SEKSEC ; COMPUTE HOST SECTOR 
REPT SECSIIF 
ORA А CARRY = D 
RAR s SHIFT RIGHT 
ENDA 
ORA A CARRY = 0 
RAR )1SU IP? RIGHT 
STA SERUST {HOST SECTOR TO SEEK 
1 
i ACTIVE ПОЭТ SECTOR? 
LXI H, HSTACT [NOST ACTIVE FLAG 
MOV А,М 
MVI M, 1 JALWAYS BECONES | 
ORA A {МАН IT ALREADY? 
ЈЕ FILUST SPILL HOST ІР HOT 
1 
1 HOST BUFFER ACTIVE, SANE AS SEEK GUFPER? 
LDA SEKDSK 
LKI и, НЫТО$К :SAME DISK? 
CHP M +5ЕКОЗК = ПЪТОБК? 
JNA NOMATCH 
i 
7 SAME DISK, SAME THACE? 
LXI It UST'TRE 
CALL SEKTRKCHE :SEKTRR в ИТТИК? 
JNE НОМАТСН 
i 
3 SAME DISK, SAHE TRACK, SAME DUFFER? 
LDA SERLST 
Ux] It, HETSEC “БЕКИ8Т = jHsTHECT 
CHP M 
Jf HATCH ISKIP IF MATCH 
1 
ROMATC H : 
;PROPER DISK, BUT NOT CORRECT SECTOR 
LDA HSTWRT I HOST WRITTEN? 
DRA A 
Р CNS WRITEHST PCLEAR HOST BUFF 
PTLHST: 
FRAY HAVE TO PILL THE HOST BUFFER 
LDA SEKDSK 
STA HSTDSK 


LHLD SEKTRK 


SHLD HSTTRK 
LDA SEKHST 


STA RSTSEC 
Listing I continued on page 396 


Our Prices Will Get Your Attention. 
Our Service Will Keep It. 


ORDER NO. DESCPIPTION LIST — AEI PRICE ORDER NO. DESCRIPTION LST AB CGICE ORDER МО, DESCRIPTION ШТ AHPRICE 
Нок ACE 1000. ды т 1330 Сом! NE-3510-1 NEC 3510Spinwifer R/O SO AV. 
Seral 35 СР5......,-... 1895 Call 
SYSTE 5 МЕ-3545-4 NEC 3516 Spinwatter R/O Altos CP/M 55" Г У е заь ZEN E on у> 
TELEVIDEO M Seto) Босс Compatible £725 Сені Apple CP/M Lig еғаесава pes ДЕД иное a 4 
NE-35:30-1 NEC 3530 tui 1905 Can Appa DOS — Cossatte . ae ee щи "а ыш жа м PI 
МЕ-3550-1 МЕС 35505мгм R/O Appia DOG — Әіші............... ..-»«-:-4. 
15-802 URN арти n x Porotiel IBM . 2350 Сай Aton! 400/800 Ошкийв оси, 
15-802Н nt ^ d Hord Disk NE-35-TRAC Вскесі ional Tractor >be 265 Cail Aloi Соор... # + Фьнекфакетші wd amb „ез4 
Computer F 5005 Call NE-7710-4 МЕС 7710 50i rater К/О Alan СссиавНе........:.......-»-2.. wh чанад ті A 
75-803 б ~ ини ыы Call бейсі 55 4344 F6 kb ии 2795 Call Besic 4 CP/M 5° Y B4. втфантелшілейшф m Фа a чи 
75.1602, 46 ғы 802 Түсе Cor м 4495 = NE-7715-1 NEC 7715 Sprie R/O CP/M-B4 Display Writer eho eee set dane к тезыфазайшй 
fO 16 Bil а Salo Diablo Comp..... 2825 Сай  Cromamco CP/M SW . ais ,.....4......-..... 
C - in 6995 со, "7701 NEC 7720 Spinwtter KSR DEC VT-180 CP/M 5'a* _ aci redii, ren 
1520520 — Miulii-User Computer... ^95 Сой Senol 55 CPS .........,. 3010 Coll ВЕК CPIM BW. чины но titer еы mre 
15-815 мин се 8994 С NE-2725-1 NEC 7725 Әріктуугі ек КЗЫ Heath 2-40 CP/M 5м“ ~ тт T Rene BERETS TART ре + у 
T-240-P Tei ся = Кә + 500 573 Serial es. 2710 Cai Haath Zenith CP/M 8М4,.........- 
WH? lolavideo 9120. ....... , 925 685 НЕ-РС-8023 Parallel . вт тираат ree gee 495 Call Hewlett Packard 87 CP/M 5% tae 
зан PLUS OTHER ACCESSORIES IBM PC: СР/М86..,.. .4..»...-.- FOR 
TV-920 Wievideo 920С ....... "u$ 737 ВМ РС. DOS 
1.925 Telavideo 725.. кте сыыр ә 995 Е 1 ee фах етері 
М0 — lekwideo950......... 95 STAR MICRONICS Neriniter Advaniage Co gw. CURRENT 
W-970 Tetevidao 970, пота вй ж Р Nocthatar Horizon CP/M 5%” TI 
"— wee ao 50 DP-BABOTP BD Column Dol Mali Оло Scientite C3 CP/M SW... PRICING 
1.9051 One Additional Paga for Printes- Рос ,......, 449 Сай — Osbome CP/M SW"... cre а ео 
925/950 95 62 DP-A4BO-IS 80 Column Dot Matri Orono CP/M 5%" ооо во ручная Фәзһізген С 
24-001 forem... 120 Garnini-10 TES оға, 399 Col Sanyo 1000 СР/МӨМ?..........»................ 
For Ary Televiciao Tem П 60 53 Gemini 45 15" Cartage - Бекіш... 549 Coll р зао риа розы рада | чине фл «hel 
15-800H/20 О чай} deem o c Seno кесе Comi |... 85 Сай  Soffwore for 8086 — наьаа 
Tw а жо Сай 40 40 тп Dot Мағ ~ 5 2 Ka C CP/M 8" quumw. жуш рави нын ооф кетет | 
20 ME ahah ee онорьдач paren Роғайе: cr Serial ғы " 250 Con Superman SW ,, + + 40| эў аяар terè bad 1 
Timex /Sinciair ZXB1 кому аз weed 4 kao 4 в 9 
TE ЕСА 2105. errr TRS-00 Canale Models RW... ............ 
TRS-80 Diskette Mocel і & 10 (EE EE) Чико Bb ^e" 
NORTHSTAR 125-80 Model Н CP/M.. реа нг ваела» «ез 
СЖ-82А Сжкісіз Microhne 82А се, qmd 5%, ТІЗЕ "6" B Pee Pe ee базе е + 
wit Tractor Еее * 454 4 719 аңа i” €V*"k* c*99g"uRE"F" 3409004 + +t.: то фе ч 6 + 
№404 Асм-250-64К Computer. 3599 СО! сыза Сіло Містойла ВЗА ., 1195 743 МіюгаСР/МЯЧ.4”............ ..--,. 
NS-9780d Асһ-ТӘ-бАК-НО-5 ОК-ВААР  Okidoto Microline ВАА Karm 820 CP/M 3%”.......... .........-..-. 
ни Computer .. -erre Же СОИ -Pole .............. 135 Сан NEW ITEMS 
944011 Ha-2G-64K Horizon ‚ү... 3599 Сай сұздА5 Okidata Microtina ВАА 
№-97404 Н-16-64К-НО-БМ8 ...,. 4999 Сап -Sefd ....2,......,. 4498 Сай — Polontir Word Processor w/Maifoul ... 450 Call 
PLUS OTHER NORTHSTAR PRODUCTS CK-G-82 — Okigroph | for B2A ! 90 45 For use with Apple li (64K) СРМ.... 350 Call 
OX 45-83 эт өр ED — 9g 45 | 
Ок -2к 2X Butter/Sertal BD 
ZENITH all Модөв.......4.-..... 14 119 | MAY SPECIAL 
E MANNESMANN TALLY тм 
— eee Жы d SS TELEVIDEO™ 910 
* ы da- ди бл ивы 895 ó 
TIREN ІСТІ бе Sas MIS — Sedo 200 CPS ius. 195 1449 TERMINAL 
2:25-ДА 2-25 Dol Maria Printer... 1499 4498 МТ1202 Poroltet ЖЮ CPS i... = T 6 00 
28-4 1-49 Computer stem- 1995 Со! ММ — Seri 200 CPS orSD CPS 1 ONLY 555 
240-62 2-90) Compute Sysem ,. 2799 2476 ‘11802 - > ларына uM cum 
2489-X 1.89 wo intaga Dive ,. 2495 1749 оғ СЕЕ А : 
240.0 2-50 w/o Integral Drive |. E 1980 MIL 5 o P - 360 CPS a. ею B» 4 Switchable Emulations 
2-47 2-37 Duo! 5* Disk Drives... 1 1 2t. 
а eB? Deal Dak Der. %99 а PLUS: MORROW e ALTOS s EAGLE» * 4 Strappable Languages 
2-87-90 xp ady 400K — г NEC PERSONAL« ANADEXsC-ITOH 4 Up to 19.2 baud 
2957 267WVchem- ЧЫ e DIABLO » COMREX « TOSHIBA 
Floppy Ойуе .,...-... 5995 4747 ALSO) AWAILASLE: MODEMS © DISKETTE SIORAGE BOXES 9 ө 8> 10 character set 
L4LDA 287 Duol& Disk Drves.. 3495 Call DNSKETTES а CCLIPSTRIP e RIBBONS 


These prices prepored 3/83 


вом 


Prices change dally — 
call for current pricing 
and shipping charges. 


800-854-7635 
IN CALIFORNIA CALL: 
(619) 562-7571 


AUTOMATED EQUIPMENT, INC. 
8775 Olive Lane, Suites I & J - Santee, CA 9207) 


Ў · SYSTEM DESIGN HELP 
Є: . BENCH TESTING AND CONFIGURING 
ew" TECHNICAL SUPPORT STAFF 
| g ‚ SERVICE AFTER SALE: 
Lok (800) 854-7635 TECHNICAL SERVICE SUPPORT 
both ways — for repair 


E We will pay the freight — 
on verified retums within 30 days of sale. 
m TERMS AND CONDITIONS 
END Prices change day Сай усте pricieg and стази. Рика Басқа 
on рах cau afte We cecegt comes chaacky money onen 
Charges piu Te пок or orden cuca Corto m ram Ponda 


forc hore А 


4 E ne Samia nakis ir Ges dolo ond кені same ten: 


Listing I continued: 


м E ^o £424 JABOES LDA RSFLAG :HEED TO READ? 
Ғы 2 pson м, 427 B7 ORA А 
2428 C4B7E4 Сы? READHET YES, IF | 
Giveaway Te -E np 
Е42С 32А5к5 STA HSTWRT {NO PENDING WRITE 


? 
Epson МХ70/80 Cartridges MATCH: 


ICOPY DATA TO OR PROM BUFFER 
Е42Р 3ASEES LDA BEKSEC 


?MASK SUFFER NUMBER 


5432 E601 ANI SECHSK jLÉAST БІСНІР BITS 
E434 ÓF MOV 1. А {READY ТО SHIFT 
Min. 3 of same color E435 2500 MVI B,0 p DOUBLE X 
REPT 1 ІЗНІРТ LEPT 
Reloads $2.50 each Min. 12 DAD Н 
$30.00 a Doz. of Same Color — — gd 
Cariridges and Reloads Avaliable Е418429 DAD H 
in Black, Red, Green, Blue, Brown Е439+29 DAD H 
— £43A*25 DAD H 
B.T. Enterprises 2438+29 аа б 
0 16C Е41С%29 DAD H 
ері. Е430+29 DAD H 
108 Carlough №. E43E llB5E5 a puo d — T 
р 
| | Bohemia, N.Y. 11716 2441 19 M b ІҢ = HOST ADDRESS 
E442 ЕЗ XCHG ІНОН ІН DE 
Фон piha m a NYS бен Cas E443 2AB3E5 LHLD DMAADR ;GET/PUT CP/M DATA 
-— diee wd m E446 0ғ80 NVI C,128 ;LENGTH OF MOVE 
NTS Pendet 240 Tus Аай 52 00 rung 8 Hangir E448 3ABIES ЫА READOP a aes 
E44B B7 ORA A 
81 Gaya Sada D OR epe а Е44С C255E4 INZ RWNOVE ISKRIP ІР READ 
1 
қ ; WRITE OPERATION, MARK AND SWITCH DIRECTION 
Circla 74 on inquiry card, Е44? 3701 MVI А, 
E45] 32A5E5 STA HSTWRT {HSTWHT = 1 
— = E454 ЕВ XCHG :150URCE/DEST SWAP 
а | ! 
ELIZA IS HERE! RMNOVE: 
AT LASTI А FULL. PLEMENTATION Ы the pigiai PLISA ¿C INITIALLY 128, DE IS SOURCE, AL IS DEST 
progres ls nou BH VD гой ӨЙ VH GL | E455 1A LDAX — D PSOE, CHARACTER 
Сенам аз MT in ТӨМ, ELIZA fee become the тота most E456 13 INX р 
залым El {1 моу e iTO DEST 
INX 
£459 00 DCA c 1LOOP 128 TIMAN 
Cetona Us run o^ à luge mainirame, ELIZA has hitherto been Е45А C255E4 JN? RN MOV E 
ита ара ачай тате е елдей | 
= баанан р а А DATA HAS ОВЕН MOVED TO/PHOM HOST ШЕГЕН 
2450 ЗЛВ2Е5 LDA WHT PU rWHITE ТҮРК 
£460 PEO) CPI WRDIR ТО DIRECTORY? 
E462 JAAFES LDA ERFLAG ТЇН CASE OF ERKORS 
E465 CO АМ NO FURTHER PROCESSING 
i 
речат i CLEAR HOST DUFFER FOR DIRECTORY WHITE 
CONH Of усыги сал вану or” E466 B? ORA ^ 1 ERRORS? 
ELIZA tB AVAILABLE IM THE FOLLOWING DISK FORMATE: E467 CO RNE 15КІРІР БО 
Е468 АҒ XRA А 10 TO ACCUM 
оссин Сла ошонон E469 J2ASES STA НБТ ТВЫРРЕЙ WRITTEN 
5 
ie SRO STATE iem c = E" 
824 ins Райт Fay + add ЗИ} bor Apgutsand Zo urns £472 C9 RET 
уч eh lor Бак Hidd Раана Computer 1 
328 ka Premier ined Fin. - add 590 ioc Hid Са GAMIE Bounce p?98*24544954964594*4406^404565D b 6OR E EAR2RATRÓBEATEUACEEKBAE 
129 fot Protected Fa - Aaa ERO AS teret ВАДА 00 Эсе Ыы — ВВ ” a 
SUDR н 15- , е 
айт А < cet С QUTINE РОН 16-В1Т COMPAHE я 
Е Ж таза авзаеввеввевееейагзвфе ұза ра феи оччень 
| SEXTRKCHP: 
чү tHL = .UNATRK OR .HSTTRK, COMPARE WITH БЕКТАК 
E хене 
= E474 219СЕ5 LXI E; SERTRE 
Circle 46 on inquiry card. Е477 1А LDAX b ILOW DYTE COMPARE 
E478 BE CHE M 1 SAME? 
= E479 CO RN2 RETURN ІР NOT 
ua орру ISK DTIVES E478 23 INK it 
Р қ E47C 1А LDAX D 
(Direct ІВМ% Plug-in) E47D ВЕ CMP N ¿SETS FLAGS 
TANDON Modei TM 100-1 $189" ев. Бата СЭ i БЕТ 
TANDON Model TM 100-2 9249" өв. ; 
12° Green Phoapher Zenith Monitor $109* ей. po————— ——— 
J ж 
ІВМ EXPANSION 4 WRITEHST PERFORMS THE PUYSICAL WRITE TO а 
;* THE HOST DISK, HEADHST READS ТИН PIYSICAL a 
BOARDS ғ. — à 
;* " 
итак ооо оао сари гбійійіфібшійебійібзійія 
GAK Memory ........... $275" ва. i remands "аы құз 
128K Memory ........... $375" ва, іНӘТОЗ5К = HOST DISK %, НБТТНК = [OST TRACK а, 
192K Memory ........... 5450" еа. ;HSTSEC е HOST SECT %. WRITE "IISTNIZ" BYTEK 
a FFROM Н5ТВИР AND RETURN ERRON FLAG ІМ KRELAG. 
E pieta iler eer 9Р4 iran "n RETURN EREPLAGQ NON-ZERO ІР EMNHROR 
орру Voniroler..-..... еа. Е4?Е JEOA VI A,WRTCHU iLOAD WRITE COMMANU 
16K System BD Memory . $ 25" ea. EABL СОВРЕа CALL COMCODE ISEND COMMAND TO CONTROLER 


MC / VISA or C.O D. with certified check МАТВОРЕ: 


ог money order. Arkansas residents add THISE LOOP SENOS AUPFER TO CONTROLLER 
sales lax E464 CECE JMB OUTLOOP SEND OUT THE SUFFER 


For information or orders, call 
501-777-9859 READHS? ¢ 


G-H Computer Systems, Inc. 
Р.О. Вох 871 в Hope, AR 71801 
* Plus Shipping 


;HSTDSK = HOST DISK B, HSTTRK = HOST TRACK i, 
;RHSTSEC = HOST SECT à, READ "'HSTSIZ" BYTES 
FINTO BSTBUF AND RETURN ERROR PLAG IN ERPLAG. 


Listing 1 continued on page 398 


Сігсіз 203 on Inquiry card. 


i егиз Н 


O~ ш 
29 0 2 шшш тиеп 
ГЕТЕ 


ML A Lol], ЧЫЫР ШШШ ШЕН LL.LuLLLLLLLL LLL L7] 


for a complete selection of microcomputer hardware, software and accessories. 


Apple/Franklin 


Hayes Smarimodem, Serial 


Seas ГЫ 11. 


4 
Li 
м 
a 
№ 
ii 
B 
ы 
E 
a 


MICROSOFT 

Basic 80 *? € baa *53? ‚ S275 
Basic Complies ..... 289 
Fortran BO ари LÀ “ж 345 


PEACHTREE 
Peachpak 40 G/L + АА 


Alpha Mailing Lisl ... 


5 | Pen 
Wooll Move It =.. - e Ligh 


(APIS ara - - 
Microlazer ВК Printer 
Bulle © 4% «аза 135 


Sorcim Spellguard ... 247 


+ МР Бросай) .. . $359 
Litetrae Volkswriter .. 145 


Senes 40 


Walson.... 4 4 


WordstaviMaiimerge .. 340 


Alpia Dhaba Buse 
Manage ....- 170 


(IBMPC),. ..... 140 


Card, Dow Jones Anglyzur GA, A/R.A/Pea ,. 225 Собо! 80 saca . 550 Ecosolt Microslai ... 257 d Floppy 
— ОГ — Micromodem 5 Inventory з 4. ал фз 225 Macro 50 ies o Ж. 150 Northwast Statpak =» 387 — M rm 
Dow Jones Anatyrer сапа 9 MuMalhv/MuSimp , . 199 Organic Soflware (Емес bnt 
Reg 779. , . МОМ! $619 Peachcalc .... +... 279 Multiplan... 1. 215 Milestones ;,; ..; 289 Prometheus (64K. шы” 
ASHTON-TATE Tatecommunicalions , 279 OASIS Datebook li ; 1s... 268 AppieSurance ... 120 
DBaselh. ., .. 5450 PENGUIN SOFTWARE “Тһе Word Pius -....%120 кее нщ» i = GAK Upgrade , . 75 
N AR Compete Graphics _.5 57 *Purdtualion and Style . 99 Copy > 
к a à 4 ..$ 6D Graphics Magician ,,. 4B — РЕАСНТАЕЕ SYSTEMS PLUS COMPUTERS 
Prooireadet ..,„... 42  TEARAPIN Logo. ‹..5135 — "Peackpuk 4(G/L. AR, Landlord (prop. mgmt.) $ 375 Қы оа е 7 
APjiSpacial ....$359 j | ac/Xarox — Call for 
CONTINENTAL SOFTWARE Viewale ..... .&15 Account Receivable 
Home Accountant ..5 65 Visischeduls © 24 Seties4 n, Sir-Tech. InfoCom. Broder: MONITORS & TERMINALS 
CHARLES MANN MISC. Accounts Payable bund Hayden etc. PQS RGB Color... . -£Cail 
BascTeachor. ‚ .$ 30 == ‘i ah д ro 28 x ' = d ds 2 Аткіек Video 300 .. .. 60 
Treacher Р! оғы. peliguata .«. 1 nventory Series ‘ > jes / Amdek RGB Color... 609 
Medical |! = Vpe.. 879 LJK Ed 5502... 82 CPA Client Writeue . 799 Accessories МЕС 12% Hires Green . 159 
CDEX On-Line Scraen Writer И 95 Senes а Midulesesch 425 Hardware Sanyo 12“ Hires Green 199 
- PFS Filing. Report Peachtexi ra с 460 A US! Hi-RLS 12" Amber. 199 
Visicalc Training ,...5 45 Graph, -a - 2 Pkkes& Тюш .. .. 170 BO ADS Zenith ТУМ 12* Green, 115 
DENVER SOFTWARE i PROITEM SOFTWARE APPLE/FRANKLIN 
Financial Parine, . 788 d REVASCO pr en — .. 245 ааа у Aulo Cal 585 
Pasch Ти... o 97 escape (your Appia 
Pascal Programmer . 220 ASHTON-TATE 280 Deassemblet — .$ 85 as ал СвсИоясора) . 595 Hayes i -- 25 | 
Basr su 'DBagell . .. . .540  SORCIM Videx Bü Col Board .. 24? Hayes Smart Modem be 51 
| биресас .. ...%225 Microsolt Premium Рак 598 120... .... 
Ман! Analyzer , .$279 СОҒТҰАНЕВАНС Trans B6 115 Vides Enh қ 149 Mieramodemil , ... 319 
ai Minna 240 D-Base User's Guide ғап — ta dex Enhancer! ., - H Ch гар 18а 
MI 566 wi С-Ваѕа Purchase .3 18 Act k = + weit 155 K A D Enhancer - $ 1% 115 USR ТЕХ 
міні тый а, | a т т е | = ALS Smartarm Тр, Ў 379 obotics 
wio D-Base Purohsse . 20 УТАА COMPUTER SYSTEM 2 269 Aulo-Digl (Full 
HOWARD SOFTWARE COMPUVIEW GLAR NPorPwy -5%0 — OES ECan. - PER Ац\сЗ00/1200) .... 339 
Real Entale Analyzer , 5 145 V. Edit 8080 280, ВМ PCS 130 Legal Time, Billing , 845 VEO ә - Же + xb Aulo-Line (Auto 
' V-Edit СРЇМВБ, MS DOS 165 ВХ RAM WIZARD ... 79 newer | 
LINK SYSTEMS Pascal Mt + WBP .. „5380  D'agnostich.,-. 1.5 998 Echo tl Speech Epson FX30., ....SCal 
Dish Doctor ,.-. 1+ 84 бүліһебігәғ. ..,,. 159 С. Woh Starwriler ,. . . 1459 
Datalgi . 222555». Са! MAC ШЕ 8€* Bb bt | B5 +i 
Datalink ,.. ... 79 510 |8080 Debuggen .. 65 e A n T — Ев! Side Soltware С. Нов Prowler , . 485 
—T Am wildCard ....-.- 110 Ganeric Pro . 425 
MICROPRO тд исто T S ејн 8 ae май e le writor 45 
* «каз... ' ШЕМ PG d idee 
Wordstar (Reg. СРАМ) . SCali C Basic 2 ет 325 78000 Assembler., ıı 400 BYAD DS 1 НЕС 3550 =. . .<Сай 
Матене....... 149 Р\/180. к». А : e! . 429 C Croas Assemble: 400 64K. 280. CPIM} 559 WEC 81234 а 489 
CaleSi ........ 99 ‘ScratchPad 20. 219 ( - AE Okidata Microline 82A , 460 
SpellStg asoan 149 FOX AND GELLER DatamacB4K ... +, 398 Okidala Міссоһте ВЗА, 685 
» ЕКІ? | Zedex Baby Blum ..,. 495 Eea a 
SuperSort э Wow vw HES 149 Quick Screen , t = $ IBM PC Posm BO (уа options) 
Word Pak (Special) . ai Ul n * = рой ” ro ‚т == түз ж ы - CO AES à $ + 1399 
[> | .4---ш-.ы hee j Quad Ват E4 
MICROSOFT я Р Prise 132 {мА орис) 1547 
Basic Compiler... 0.5285 МААК OF UNICORN pee иж бс Д Авт сотын є АК мейі: | SmiCorona TR). 625 
Сайын 80 win BÉ aw wh 550 "Final Word aam sn hk ‚$ 245 ans with a ITE за E e Herculta Graphics Pu DISK DRIVES 
-— к 4 =» а =й z MIC ROPRO ti Board и: Rana Elite | (АР № 
me Manager . = э р + *WorgStar ао} . Сай Peack А Сі-АВ-АРІ $ 359 Orchid Monochrome (Special) i “-жеаіт .$ 290 
TASC Compl ==.» 13S HMaMMege......s. 49 адпа Solar ГЕН М... s, > 580 
мМ. вазаға ғ. 'CaicSlar ,.... x. “Пыппап .,.. 345 а gHue wars е... rias 
OMEGA "Supersot| |... .... 99 US Ева Мег И ...- 199 — MISCELLANEOUS Micro Sci АЗ (АР Ш _ 399 
LocksmiHh . р. ү... ‘infoStar , .. , , 4980 JUS £asiSpeligr .., 129 Parom Doubler 11 $157 Tandon 1002 ....-_ 280 
= “ ——— ь > "ЗВ (US itinuring Module 399 а COC 1500 remena 293 
Inspesciór nao ,- 47 3 Pack | oo ; Symlec Light Pen 


+». and many more! 


1-800-826-1589 


ORDER TOLL FREE - Outside WI 


We welcome: = Visa, Mastercharge — (Add 4%) 
* Checks [Allow 1-2 weeka for clearing) 
a COO (Add $1.50 par shipment 
Warking Hours: Mon. Th, 6:30-5:30 ғ Fr 8:30-8:90 * Sat. 10:00 - 200 
For technical In'ermalion А in Wisconsin: 718-648-2322 
Store prices ӘЙ ег from mail order 
int'l Telex — 280181 ORYX SYS WAU 


Oryx systems inc. - зона • ро вох 1981 » Wausau, МА 54401 


Please: а Wisconsin residents — add 5% for sales tax. 


* Add $3.50 lor shipping par Soltware and small items 
Call regarding others. 


s Foreign — add 14% handling & shipping tor small lioms & soHware. 
a Prices subaal to change wilhboul notice. 
> All ams aubject to availabilty 
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Listing 1 continued: 


E437 3608 MVI 
E489 CDBFE4 CALL 


A,READCHD 
COMCODE 


ШЕТ READ COMMAND 
(SEND COMMAND ТО CONTROLLER 


;ROUTINE READS DATA INTO BUFFER 


ЕАВС C3FDE4 JAP INLOOP jRÉAD THE DATA 
Douhle Your CONCODE “ 
a le ay ly АВР 329565 SEA CMDBYTO, no MN STORE COMMAND BYTE 
rive. Pp4B8F 329 B т STOR B 
capacity without adding a E492 3ADPES LDA HSTDSK (GET DISK NUMBER 
Get twice as much from your Н88 or In 5 ¿HOVE TO BIT POSITION 
Н89 microcomputer. Our FDC-880H ENDM i 
floppy disk controller, in conjunction 2495+11 RAL А 
with your Бы” drives, for яна, E495417 р, ; 
expands memory capacity from Е497417 L ? 
bytes to 512 bytes per sector. MEME n 
‚ And it handles single and double- қ E49A EGED ANI ООН 7 МАЗК OFF HI ADDRESS DATA 
sided, single and double-density, B" an Е49С 329685 STA CNDBYTi 7BAVE IN COMMAND BLOCK 
БИ” drives — simultaneously. Е49Р 2AA0E5 LELD НӨТТЕК IGET TRACK NUMBER 
REPT 5 3 % 32 SECTOR/TRACK «à SECTORS 
DAD H ; 
ЕКОН 
С.0. Я. Systema Inc. е ее р 2 
Controlled Data Recording Systema Inc. ж 3 
7210 Clairmont! Mesa Bivd., San Diego, СА 92131 E4A4*29 DAD H 1 
714) 360-1272 Е445+29 DAD в 3 
: E4AG+29 DAD H i 
РАА? ЗЛА2Е5 LDA ASTSEC :GET SECTOR & 
B4AA SF NOV Е.А ISET UP FOR ADD 
Circle 89 on Inquity card. ӨЛЕ XP SE 4i : 
E4AC 57 MOV DA j 
B4AD 19 DAD D :KDD IN SECTOR NUMBER 
E4AE 7D MOV L ; 
MicroFrame ЕЗАР 329 ВЕБ STA CNDBYT3 }SAVE IN COMMAND BLOCK 
has new life E452 7C NOV A.A ; МЭ ОР ADDRESS 
pigs 329725 ЕТА Сарвтт2 ІБАУЕ IN COMMAND BLOCK 
EB I A ; 
New Sources of S-100 Bus | Е4ВЕ 329925 STA CMDBYT4 ;LOAD SECTOR COUNT 
ь E4BG АР XRÀ A jDESELECT HALP STEP OPTION 
Mainframes & Disk Е4НС 325AES БТА CMDBYTS }SELECT HALF STEP OPTION 
Enclosures ЕАБР 2195Е5 LXI H,CHDBYTO ;START OF COMMAND BLOCK 
А Е4С2 СОССР4 CALL § SEROCMD ISEND COMMAND BLOCK TO CONTROLLER 
Power Reaulation Е4С5 CDDFE4 CALL CLRCHD ;CLEAR THE COMMAND BUFPER 
: : g EACH 21B5E5 LXI H,HSTBUF ІРСІНТ TO TRANSFER BUPFER 
meeting previous standards EACH C9 RET 
І 
Ann Arbor Terminals SEXDCMD : 


J8END THE COMMAND BLOCK POINTED TO BY HL 


60 Lines Display E4CC CD11E5 CALL § SELCT :БЕҺЕСТ THE CONTROLLER 
Е4СР CD26E5 CALL WAIT jWAIT POR REQUEST 
4B Programmabie Kays 2402 0606 AVI B,6 jCOMMAND BYTE COUNT 
SENOCD: 
1,499 prepaid band ТЕ MOV А,М ‚СЕТ COMMAND BYTE 
D5 D QUT DATA s SEND IT TO CONTROLLER 
CALL FOR PRICES Е4р7 23 INX H 1NEXT BYTE 
EADB 05 DCR B ;KEEP TRACK 
MICRO MIDWEST 2408 C2DAEM INZ SENDCO 3 
E4DC C326E5 JHP WAIT WAIT POR REQUEST 
10205 W. 69 TERR. Р қ 
CLRCHMD: 
MERRIAM, KS. 66203 1CLEAR COMMAND BLOCK 
E4DP АР ХВА A LOAD ZERO 
913-362-3462 ЕАЕ0 0606 MVI В,6 ;BYTE COUNT 
Е4Е2 2195Е5 LXI B,CMDBRYTO J POINT TO FIRST BYTE 
| CLRCMD1¢ 
Cirote 299 on Inquiry card. аа 17 ME ы а а, 
ЕДЕ? 05 DCR B 180B COUNT 
РАЕВ C2ESEA JNE CLRCHDI : 
ЕЖЕН CÓ RET ; 
! = 
Ө Televideo ! биттлоР: 
USERS! jSEHD OUT DATA UNTIL C/D BIT SIGNALS FINISH 
E4EC DBAO IN CNTRL READ STATUS 
COGITATE Fasi Üump/Restere System for TS E4EE 5602 ANE СМОАТ ;CHECK С/О ВІТ 
602H, 606. Е4РО СА2ЕЕ5 17 CRESR jDORE, CHECK FOR ERRORE 
me files twice as fast as PIF. ne n. изу һын IGET OUTPUT BYTE 
* Double the siorage, up io 700K/diskette, with n TA FTO CUNTRÜLLE 
и; EAFG CD26ES CALL WAIT REQUEST 
multiple diskette capability 1 590.00 Мез: 2 TT - NEXT 8 
COGITATE Type Ahead With Print Screen БАРА СЗРСРА JMP OUTLOOP 1КЕЕР LOOPING 
€ Print key prinis screen, ÍNLOOP я 
• 64 character type ahead buter . $90.00 iREAD DATA UNTIL C/D BIT SIGNALS FINIE 
TurboD6S ВАРО ПВАЙ IH CNTRL ;READ ETATUS 
. CKERR CHECK POR ERRORS 
* SEMINARS $250.00 E504 ORAL IN DATA З РАО BYTE 
СРМ is registered trademark of Digital Research, Inc. aL D - nov MA ;TO MEMORY 
L AIT 7 REQUEST 
"о, , UM Е50А 23 THX n 7NEXT LOCATION 
US OTHER СООО TELEYIDEO STUFF! E50B CIPOE4 JNF INLOOP sKEEP LOOPING 
i 
RESET: 
COGITATE, Inc — ger THE XEDEC DISK S3) В 
a ES50E DIA T RSTPT SEND ANYTHING TU TUE RLSET PORT 
SPECIALISTS IN UNIQUE TELE VIDEO SOFTWARE E510 С RET е = 1 
24000 Telegraph Road, Southfield, MI 48034 : 
(313) 352-2345 SBLCT 


SELECT DISK 0 OP THE ХЕЙРС CONTROLLER 


VISAIMASTER CARD Accupted 
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REPROGRAMS 
THE TORTOISE 


A 


“ 


MORE GREAT NEWS FOR DATA GENERAL USERS? 


Speedy Hardware puts you out front. Our Enhancer 
Hardware series is designed to dramatically improve the 
overall response and throughput of your Data General 
systems. Designed to look like an incredibly fast disk drive 
to your operating system, it accesses its 1 МВ of data in 
2,5 microseconds and transfers It at 2 megabytes/second. 
Make ICOS (CS/COBOL), RDOS and INFOS streak with a 
30-day trial run. AOS/Enhancer available soon! 


Productive Software wins the гасе! (n the race for |7 


productivity, Wild Hare gives you that extra edge by Қ | 
multiplying the capabilities of your Data General sys- | 


tem. Wild Hare's TSS operating system enhance- 
ments give Data General NOVA and ECLIPSE users 
the most from their system. TSS allows you to trans- 


multilingual, multi-user Time Sharing Systems. 


wild 


| 
a 


This state-of-the-art system accommodates up to 26 users. 
Each user can independently edit, compile and execute 
programs using the language of his choice, Іке FORTRAN, 
ALGOL, BASIC, COBOL, Pascal, Assembler and more. 


TSS combines RDOS, INFOS and ICOS compatibilities with 
AOS capabillties at a mere fraction of the cost. Try a 30- 
day trial run and get an even greater run for your money. 


Wild Hare wins the marathon. Wild Hare has a new 
| hardware/software scheme. It allows you to take 
advantage of the latest hardware and software tech- 
nology, yet lets you preserve your valuable Data 
General user software investment. Our new "Hare 


ug: m B Brain Scheme" is on the starting line, so watch 
form ROOS, ICOS (CS/COBOL) and INFOS Into ние С 


for the latest solutions from Wild Hare. Our good 
ideas keep multiplying. 


rin 
гы 


Маге 


COMPUTER SYSTEMS INC. 


РО, Box 3581 Boulder, CO 80307 303-494-0221  TWX:910-940-2518 
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COM-STAR FIT 


Tractor 


COM-STAR Fit 


Friction 


Printer 


only $29 


FREE 
Box of printer paper and 
demo tape with purchase. 


* Lowes! price quality traclor lriction printer in the U.S.A. * Fast 80 characters per second 
• 40, 46, 66, 80, 96, or 132 characters per line spacing * Prints labels, lelters, graphs, and tables 


* List your programs * Print out data from modem services 


Deluxe 
COMSTAR F/T 
PRINTER — $299.00 


The Comstar ів an excellent addition to any 
mlcro-compular syatem. (inlerfaces are 
avallable for Apple, VIC-20, Cammodore-t4, 
Pul, Atari 400 and 800, and Hewlett Packard) Al 
only $299, the Comstar gives you print quality 
and features found only on printers costing 
twice аз much. Compare ihese features. 


а BI-DIRECTIONAL PRINTING with a LOGIC 
SEEKING CARRIAGE CONTROL for higher 
ihrough-pul |n actual text printing. 80 
charactors per second. 


e PRINTING VERSATILITY: standard 98 ASCII 
character sal plus biock graphics and Interna- 
tional scripts. An EPROM character generator 
Includes up to 224 characters. 


е INTERFACE FLEXIBILITY: Centronica 16 
standard. Options Inciude EIA RS232C, 20mA 
Currant Loop. (Add $20.00 tor R8232) 


a LONG LIFE PRINT HEAD: 100 million 
character life expectancy. 


е THREE SELECTABLE CHARACTER 
PITCHES: « 10, 12 or 18.5 charectara par Inch, 
132 columna maximum. Double-width font also 
te standard (от each character pitch. 


е THREE SELECTABLE LINE SPACINGS: 6, 8 
or 12 Плов per inch. 


* PROGRAMMABLE LINE FEED: progam- 
mablis length from 1/144 to 255/144 Inches. 


COMSTAR FIT 


e VERTICAL FORMAT CONTROL: program- 
тама form length up to 127 lines, useful for 
shori or over-Bized preprinted forms. 


e FRICTION AND TRACTOR FEED: will accept 
single shes papar. 


« 224 TOTAL CHARACTERS 


« USES STANDARD SIZE PAPER 


il you малі more iry — 
Premium Quality 
COMSTAR F/T SUPER-10" 
PRINTER — $389.00 
More Features Than МХ-80 


For $250 Less 

For $389.00 you get all of the fealuras of tha 
Comatar plus 10" carriage, 100 cps, 9 x 9 dol 
matrix with double sirika capability for 1B x 18 
dotmairix, High resotution bit Image (120 x 144 
dot mairix), underilning, backspacing, 23K 
buler, 1014 and righ! margin settings, true 
lower dascenders, wilh super and subscripts, 
and printa standard, halic, Block Graphics, 
apecial charactere, plus 2K of user definable 
characters. For ihe uliimaie in price per. 
formance the Comatar F/T Super 10" leads the 
раскі 


WE HAVE THE LOWEST PRICES 


We sai! іс cusiomere and you save the profit 
margin normally made by computer siones, 
department stores and distributors, we are 
willing to take a smallar margin to develop 
volume. WE LOVE OUR CUSTOMERS — QUR 
PRICES PROVE IT! 


Double 
Immediate Replacement 
Warranty 


We have doubled the normal 90 day warranty 
jo 180 days, Therefore if your printer fails 
within “180 days" irom ihe date of purchase 
you simply send your printer to us via Uniled 
Parcel Service, prepaid. We will IMMEDIATELY 
send you a replacement printer al no charge 
via United Parcel Service, prepaid. This warran- 
ty, ance again, proves ihat WE LOVE OUR 
CUSTOMERS! 


15 DAY FREE TRIAL 


OTHER OPTIONS 
Ехіға Ribbons ..... eee Se _ 
КРЕ ыы ы. a ik ‚„%2.96 
Roi! Paper. . — ре .. 4.95 
SOOO әзі ,...,................ a= 19.95 
1100 Shests Fan Fold Paper......... +.. 1185 


Add 320.00 shipping, handling and Insurance. 
Minois ramidenis рібаза add 8% lax. Add 
$40.00 for CANADA, PUERTO RICO, HAWAI, 
ALASKA orders, WE DO NOT EXPORT TO 
OTHER COUNTRIES. Enclose cashiers check, 
money order or persona! check. Allow 14 days 
for dalivery, 2 10 7 days for phone orders, 1 
бау express та! avaliable!) Canada orders 
must be in U.S. dollars. 


PROTECTO 


ENTERPRIZES глистов voten 


BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312/382- 5244 № order 


ABCDEFGHIJKLMINOFORS TUVWKY Zabcodetfahi jk 


imn orarstuwwx yz 


122541677 5С 


ABCDEFGHIJKLMNOPOQRSTUVWHXY Zabcdef shi ј кї мловаг аё цеуияу z 12545467890 


SUPER-10" 


ABCDRDEFGHITIKLMNOPQRS TUVWXYZ 


ABCDEFGHIJKLMNOPORBSTUVWXYZ 1 223472346 7&9 О 


BYTE May 1983 


Circle 379 an Inquiry card. 


VIC-20 


(a real computer at the price of a toy) 


*134.99 


(when you buy 6 programs) 


You get the Commodore VIC-20 comouler lor only 
$134.00 whan you buy 6 tape programs on sala for 
only $59.00. These 6 programa list for $100.00 ta 
$132.00. You can chooses one of three packs; 8 
games pack, 8 home finance gack, or 6 small 
business pack. The VIC-20 computer includes a full 
size 66 kay typewriter professional keyboard, color 
command Keys, upperflower case, [ull screen editor, 
16K level |1 microsofi basic, color, sound and 
music, real time, floating point decimal, easy lo 
raad self teaching Instruction book, connects to any 
TY, includes console case. 


33K COMMODORE VIC $199.00 
with 2% timeas more power 


Vou ge ihe VIC-20 compular plus we expand the 
total mammary io 33,000 bytes lo give you 2% Птев 
more programming power 


41K COMMODORE VIC $249.00 
with 4 times more power 


49K COMMODORE VIC $299.00 
with 6 times more power 


49K COMMODORE VIC 
PROFESSIONAL WORDPROCESSOR $299. 
You gat the powerful VIC-20 computer wilh expan- 
ded memory - plus we add The Quick Brown Fox 
prafegalonal wordprocessor This combination 
gives you 8 40K profassional wordprocessor. (BO 
column formalling and maiimerge $100 extra). 


TRACTION FRICTION PRINTER $299.00 
Comsiar F/T deluxe line printer, prints 88х11 full 
те, single sheet, roll or fan 10/6 paper, labals еіс. 
40, 66, 80, 132 columns, Impaci dol matrix, br diregc- 
tional, ВО CPS. 


60K MEMORY EXPANDER $79.00 


Sixslol — Switch saleclable — Reset. button — Aib- 
bon cable. A must lo gal the most ош of your 
VIC-20 computer, 


VOICE SYNTHESIZER $79.00 
Makes your VIC-20 talk, VOTRAX based plus 
leatures found only In $295 versions. 


SALE 


COMPUTER AND SOFTWARE Сомморове 64 


(тоға power than Apple ti at hait the prica) 


© 0 0 FREE 
PROFESSIONAL 
c м SOFTWARE 


(when you buy tha Commodore-64 Computer tor $595.00 ) 


VIC20 сб лек 
ТОР 10 ARCADE GAMES 


ViC-20 TAPE PROGRAM SALE?! 


Жаға Nana Bala 
бор Ғыанабдфнн (алии) $19.93 
Eatorminaior Pus 81894 
(Gellar inan Canbpadg) 

Crebal (Hane ihan Frogger) S16 95 
бласалағ (801107 (һал Packman} $156 
Galactic Croire уды e^ Iha delle) ШІ. 
AAI мана” 50141195 (месіва Disaster зан 
Bug Blast (Crotoy fan 
Bombs Away Kre) 71565 
3.6 Mart Escape 814 95 
Krazy Kong Ыза 

BUY ANY FOUA — DEDUCT 10% MORE 


VIC-20 PROGRAMMING AIDS!! 


8 Іпікжішсім (o basic pogtammag S22 95 
{тапид ang taped} 
е Асталсей base programmi 295 
штат! ang рен 
Ргәбейіттіріі егет тағым! 
284 pages -- you frat hare Ig 
Progeammars easy ralerence card 
Haeg NIS diae nga) 
Vic 20 йр» 
1267 pages of VIC secrets} 
6501 Месте Lánguagt Азат 
бк Mag immun rade 
iget #20". пране mocgramming Sow — 
qui 12475 ЁН ageme game iej 


бтеечальм м. 


Commodore 64 Computer 


PROFESSIONAL SOFTWARE 


Мате Sake 
wid ffocessing pack $69 00 
complete Data Ваве pack 

інешдев Maimergel 
Etectromc арға нн pack 

[Hh утсак} 
Accounting рась 

ipersonal 5 Dusmess) 549 00 
Programmers Helper $59.00 
Progamming Relerence guide $18 95 
Basic Tula $19 95 
Typing Tuky $19 95 


80 column BOARD 


80 characiara ре? line on Ihe screen at one ume. in 
biudes word (Wocessing pack (іші 389.00), complete 


(cain base pack (ial 58900. Electronic apreadaheel 


pack (іе! $89 001 ALL FOR ONLY $275. 


We пате over 300 Programs far 
the Commodore 64 Computer 


WE LOVE OUR CUSTOMERS 


You gal (he exica powertul Cammadora-64 computer 
(64,000 bytes RAM plus 20,000 bytes ROM). Full size 
BB key typewriter keyboard, 320 x 200 high resolu- 
Поп graphics, text is 40 columns by 25 lines. 1000 
displaysbie characters, 8 moveable spriles, pro- 
grammabie synthesizer (4 wave forms, full ASDA). in 
addition to these features we give you FREE PRO- 
FESSIONAL SOFTWARE VALUED OVER $300.00. 


PROFESSIONAL WORDPROCESSING 
PACKAGE 
This wordprocessor is specially deaignad for the 
Commodore-64 ulllizing the (ales! techniques. 
Allows powertu! text sdiling capabilitias without 
long hours of orientation or training. Complete pur- 
sor and insertidelele key controls are usad. Block 
movement and/or duplication, lina insertion andia 
delation, automatic centering, margin settings, tab 
seltings, copy, disk or lape handling, and al! printer 
types. Up © 89 continuous pages of loxi can be 
Output to lhe printer. List $89.00. 


COMPLETE DATABASE PACKAGE 


A user friendly data base sysiem ihat makes in 
jormaiian easy to lind and store. You can add, 
change, дав, and search for data. Print tha in- 
formatian on a printer in any lormai desired. When 
combined with the word processor pack уйи have а 
powertul merge program thal allows custom 
ee and personalized mailing tists. List 
.00. 


COMPLETE ACCOUNTING PACKAGE 
(Home or Smali Business) 


This genersi ledge: program № perfect for sman 
business as well as home. it ulilizes a doubin entry 
bookkeeping eystem. You only need aniar one tram 
saclion and the compuler will hendis the olhsr. All 
accounts are usar defineable and will build (оғ 1 
year, resulting in a Пе of all transactions by ac- 
count number, month and year to date, Each month 
а Currant month's іғапзасіюп5 can be viewed at any 
time (99 accounis 187 anines рег monlh). With this 
accounting program you will be able to monitor 
your financial growth as well as your expenses. Lisi 
$59.00. 


COMMODORE-64 PROGRAMMERS 
REFERENCE GUIDE 


This із the In-depth guide that goes Into Ihe heart 
of Ihe 64. Al! aspects ol the basic and machina 
language are covered, (А musl for anyone wishing 
to program the Commodore-84). Liat $20.95. 


е LOWEST PRICES е 15 DAY FREE TRIAL » 90 DAY FREE REPLACEMENT WARRANTY 
« BEST SERVICE IN U.S.A. « ONE DAY EXPRESS MAIL е OVER 500 PROGRAMS е FREE CATALOGS 


orders must bain U.S. dallara. 
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Add $10.00 for ahipping, handling and Inaurance. !llinois residents 
pleuga add 6% tax. Add $20.00 tor CANADA, PUERTO RICO, HAWAII 
orders. WE OO NOT EXPORT TO OTHER COUNTRIES. 


for deilvery, 2 to 7 days lor phone orders, 1 day express mall! Canada 


PROTECTO 


1 
1 

Enciose Cashiers Check, Money Order ог Personal Спаси. Allow 14 daya i E М Т Е H P A р 7 c S ( WE LOVE OUR CUSTOMERS ) 
н 


BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312/382-5244 to ardar 
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Using IBM’s Marvelous 


Keyboard 


It's simple to change IBM's keyboard to the Dvorak layout 
or use the keyboard with other computers and software. 


Perhaps the most stunning feature 
of IBM's Personal Computer is its 
beautiful streamlined keyboard. 
Slim, solid, artistic, and versatile, it 
defines a new standard in keyboard 
design. Where did its unique layout 
come from, and is it superior to 
others? Can you obtain just the key- 
board itself, and how can it be used 
with other computers? In this article, 
we'll study the IBM keyboard from 
the inside out ta answer those ques- 
tions. You'll see how to take full ad- 
vantage of its power, and we'll show 
IBM Personal Computer owners a 
simple way to redefine the keyboard 
using the operating system. This will 
allow you to switch to the more effi- 
cient Dvorak keyboard layout, or to 
create your own layout that better 
suits special needs, such as entry of 
foreign-language and mathematical 
text. 

Solidly built and with excellent tac- 
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tile feel, the futuristic IBM Personal 
Computer keyboard can rest on a flat 
surface or be inclined and is detached 
from the main case of the Persanal 
Computer so you can move it around 
to suit your mood. The choice of 
characters includes the English letters, 
Arabic digits, complete ASCII 
(American National Standard Code 
for Information Interchange) punc- 
tuation characters, 10 special- 
function keys (labeled F1 to F10), 
three shift keys (Ctrl, shift, and Alt), 
two shiftlock keys (Caps Lock and 
Num Lock), and 15 "cursor/ numeric 
keypad" keys. One badly needed key 
that isn't provided is a key labeled 
"Help." What might be accomplished 
by typing a Help key depends on soft- 
ware, but user-friendly systems 
should support such a key. Because 
the IBM Personal Computer lacks this 
key, the use of F1 as the Help key is 
becoming standard procedure in a lot 
of software. 


The Layout 

A fair amount of controversy exists 
concerning IBM's placement of some 
keys—specifically the shift, 
backslash, carriage-return, and delete 
keys. The latter two are often thought 
to be a bit farther from standard posi- 
tions than desired, considering the 
high use they are likely to get. The 
location of the backslash (between 
the left shift key and the Z key) is 


heavily lamented in the U.S.A. 
because touch-typists are used to 
finding one large shift key that starts 
in the backslash position. А point 
partially justifying IBM's choice is 
that it's symmetric. On standard key- 
boards, e.g., the IBM Selectric type- 
writer, the forward slash occupies the 
position between the right shift key 
and the period, so why not have the 
backslash intervene between the Z 
and the left shift key? Furthermore, 
the right little Finger has to move the 
same distance to reach its shift key as 
the left little finger does to reach its 
on the IBM Personal Computer key- 
board. 

The design follows the German 
DIN (Deutsche Industrie Norm) stan- 
dards, for which extensive ergonomic 
studies were made to determine the 
most comfortable way for people to 
type. The backslash (or some other) 
character is often found between the 
left shift key and the Z on European 
keyboards, so Europeans feel this is 
quite natural. At any rate, after a few 
hours of experience, the backslash no 
longer presents a problem for a 
touch-typist (and it never did for any- 
one else; if this placement really 
bothers you, the programs provided 
here show how to change the keys to 
any order you desire), In addition, 
the standards specify labeling the 
backspace, tab, shift, and carriage- 
return keys with various arrows, 


which is a bit confusing at first and 
presents typographical problems 
when one writes about these keys. 
Curiously enough, the [BM Personal 
Computer is only just now being 
marketed in Europe, despite the sup- 
port of special foreign-language 
characters on the display screen. 


Of Keyboards and Codes 

IBM sells just the keyboard itself 
for $279. But, as with other com- 
ponents of the Personal Computer, 
the keyboard has been "cloned" by 
other manufacturers; it is available 
from Key Tronic, of Spokane, 
Washington, for $212, so you have 
more than one source for this kind of 
keyboard. 

The Key Tronic version of the IBM 
Personal Computer keyboard has the 
same layout and comes with a variety 
of encoding options. One, called 
"IBM Personal Computer plug- 
compatible,” works fine with the IBM 
Personal Computer. This particular 
mode] has small red indicators that 
light up when the Caps Lock or Num 
Lock functions have been activated. 
The keys have a very different feel 
from the IBM keys. As you press one 
of the Key Tronic keys, it offers 
almost по initial resistance, then 
when contact is made, it offers 
substantial resistance, thus giving a 
nice tactile feedback. If desired, you 
can continue to push down against 
this increased resistance until the bot- 
tom of travel is reached, With some 
practice, this keyboard requires less 
effort to type on than the IBM key- 
board. [n addition, it is less expensive 
and substantially quieter (you can 
type away while on the telephone 
without offending the other party). 
On the other hand, the keyboard 
doesn't feel or look as solidly built as 
the IBM version and lacks the IBM's 
convenient ledge that is useful for 
storing pencils and for supporting 
dust covers, Having used both fairly 
extensively, we prefer the IBM ver- 
sion somewhat but feel the Key 
Tronic is better than virtually any 
other keyboard we've used (and the 
people at Key Tronic would probably 
be willing to add a Help key). 

One super feature of the IBM key- 
board (and the Key Tronic clone) is 


that you can cause any key combina- 
tion to create any code you want. To 
understand how this is done, let's ex- 
amine the key-encoding scheme, The 
keyboard contains an Intel 8048 
single-chip microcomputer that con- 
stantly scans all the keys. It sends out 
a serial pattern of bits (called the 
make code) when a key makes con- 
tact, and a similar pattern (the same 
pattern but with the high-order bit 
set, called the break code) when the 
| №” Бы ить -———————— | 
Like other components 
of the PC, the 
keyboard has been 
“cloned” by other 


manufacturers. 
Me U O? 


contact is broken. If the contact is 
present for more than % second, the 
keyboard sends out the make code 
repetitively 10 times a second. 

Each key is treated identically by 
the keyboard; any key could repre- 
sent a shift key, a number, or a 
special function. And, because the 
duration of the depression of a key is 
reported precisely, you can use the 
keyboard for playing music and 
simulating simple joysticks, in addi- 
tion to the usual typewriter applica- 
tions. Meanwhile, the main computer 
doesn't have to waste time monitor- 
ing and "debouncing" the key- 
board—that's all done by the dedi- 
cated 8048 microcomputer. The 
penalty one pays for this completely 
general flexibility is that the main 
computer does have to translate the 
make and break codes into standard 
ASCII, but that seems a minor price 
to pay. 


The Joy of Software 

Because of the great Flexibility of 
the keyboard, you're really limited 
only by software—specifically, by 
the operating system. [n this connec- 
tion, perhaps the most significant im- 
provement of PC-DOS over the 8-bit 
versions of CP/M is run-time exten- 
sibility, You can run a program that 
defines or redefines some capability 
in the system and leave it resident 
until the system is reloaded, Further- 
more, when PC-DOS is reloaded, it 


automatically executes programs 
named in the AUTOEXEC.BAT file, 
so that you can bring up a substan- 
tially modified operating system with 
very little effort. 

One example of run-time extension 
is the program in listing 1; it can 
redefine the keyboard to your specifi- 
cations. The incoming make code or 
break code may be translated into 
any other make code or break code, 
so that any key can be made to play 
the role of any other. Then, if neither 
the Ctr] nor the Alt key is pressed, 
control is transferred to an ap- 
propriate point in the ROM BIOS 
(read-only memory basic input/out- 
put system) to finish the processing, 
translate the key's code into ASCII, 
or perform the function specified by 
the key. 

If the Ctr] key is pressed, a couple 
of special values are checked to give 
meaning to Ctrl-uparrow and Ctrl- 
downarrow combinations. For these 
cases, the jump into the ROM BIOS 
occurs after all ROM translation and 
just before the final bit pattern is 
stored in the keyboard buffer. 1f the 
Alt key is pressed, a second table 
lookup translates the code into any 
desired B-bit value and jumps to the 
ROM BIOS to store the new code in 
the keyboard buffer, (It is easy to 
convert our Z80 translator in listing 2 
to run on the IBM and bypass the 
ROM BIOS routine altogether; 
however, it requires somewhat more 
memory, so we prefer this hybrid ver- 
sion.) 

For the sake of demonstration, the 
program is initialized to set up the in- 
famous backslash key as a shift key 
and the cursor pad's minus key as the 
backslash key. In practice, we've 
decided we really prefer to leave these 
keys alone so that they do what they 
are labeled to do. When running the 
program, you can switch to a Dvorak 
key layout by typing a Ctrl-enter 
combination. (This layout was pro- 
posed by Dr. A. Dvorak and his 
associates after carrying out extensive 
research on the relative use and se- 
quences of letters. In particular, they 
placed the keys A, O, E, U, I, and D, 
H, T, N, S under the left-hand and 
right-hand standard positions, 
respectively. Because these characters 
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Listing 1: This program takes over the IBM PC keyboard interrupt (INT 9), translating 
input codes to values given in the internal tables. Initially, the layout is changed as 
detailed in the text. Typing a Ctri-Enter combination switches the computer to the 
Dvorak keyboard layout; a Ctrl-Esc combination returns to the initial layout. Ciri- 
backtab, Ctri-uparrow, and Ctr-downarrow combinations are translated to O, U, 
and 7 for use with the Pmate screen editor. Certain uppercase and lowercase letters are 
given alternate values. Control is then passed to the ROM routines for further processing. 


kb data equ 50h Keyboard data port 
kb ctl equ 61h {Keyboard control port 
data segment at 40h 
org 17h 
kb flag babel Буте ЖАМ keyboard flag byte isee Tech Ref Man, p. А-2) 
data ends 
cseg segment 
assume cs:cseg, ds Фата 
dvorak db | ;Dvorak flag 
arg 100h 
Start: mov dx, 5Ch Set DS:DX to loc. SCH in program prefix 
mow al,9 Set the keyboard interrupt {INT 9) 
mov ah,25h ; ta D5:DX via DOS function са! 
int 21h 
mov di dx Move keyboard routine down so it starts 
mov si, keyadr ; at loc. 5CH in program prefix 
mov cx, keylen ; (sawes space) 
imp finish 


Keyboard interrupt routine. Copy beginning of ІВМ PC ROM routine to 
sallow easy jump to later ROM code 


keybrd: push ах Save registers used 
push bx 
push cx 
push dx 
push si 
push di 
push ds 
push es 
смі 
mov ax,data 
mov dsan 
sti 
in alkb data  ;Get key code 
push ax 
in alkb ctl Restore keyboard 
mov аһа! 
or &l,80h 
Qut kb ctl,al 
xchg ahal 
Qut kb cti,al 


pop ах 
mow ah,al ‘Save key code 


:End of copied ROM code. Start special translations 


cmp al,Offh Overrun? 
iz romkey 
mov di, tabadr ‘Translate key code 
ome cs:dvorak,28 ;Use Dvorak table? 
jnz Кеүһе0 4 
тому di,tabddr "Yep 
keybrd: and al, 7fh КІ make/bereak bit 
call trans 
test ah, BOh Break code? 
jnz romkyO 
test kb flag,4 Mo. Ctrl key pressed? 
mov di,ctadr 
iz altran 
cmp al ze "Yeo. Enter key? (Use Dvorak!) 
iz keybr2 
keybr1: cmp al,1 ‘Escape key! (Leave Dvorak?) 
jnz tran 
кеуін2: пач cs:dvorak,al 
pa: far ptr k26 — ;Restore regs and reti 


altran: test kb Наг,8 “Alt key pressed? 
romkey 


row di,oaltic 
test kb flag 43h Shift? 
jz tran 
may di,coeltuc 
tran: call trans 
jnz romkey 
jmp far ptr k61 
romkyO: т al, 80h 
romkey : moy ah,al 
mo far ptr romadr 


sTranslate routime. Replaces byte in string [di] by byte following 
matched byte. Returns 2 if no match found; NZ if match Found. 


trans: cmp а} с: [di] 

iz xfnd 

ке di 

inc di 

cmp byte ptr cs: [di ],0 

jnz trans 

or al,al 

ret RME 
xind: mov ai,cs:1 [$] 

ret RZ 
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finish: rep movsb І Listing 2: KYBRD is а program to convert IBM PC keyboard codes, given by call to 
per a jEnd program but leave keybrd resident KEYR, into extended ASCII codes (returned іп A with extension code in C). Standard 
= keys work as they do for regular ASCH. with ASCH code returned in A and C equal to 
table db 43,42,74,43,0 backslash -> left shift, keypad- -> backslash 0. If the Ай key is pressed, bit 7 of A is set. Special-function keys, TAB, B5, СК. and 


cursor-pad keys return a code in A (the ASCH code if relevant) with C equal to hexa- 
decimal FE for TAB. BS and CR, and C equal to hexadecimal FF for all others, Far these 
special keys, pressing Alt sets bit 7 of A, pressing Ctrl sets bit 6 of A. and pressing the 


Жоғ a Dvorak keyboard use 


cabled = УАН oad МЫН EM RR EE A shift key sets bit 5 (so that the numeric keypad works reasonably). The program in- 
db 44,39,45,16,46,35,47,37,43,45,49,43,50,50,51,17,52,42,53,44,0 cludes the routines (starting with KEYR) to time the keyboard waveforms using a 
TRS-80 (printer-port рт 28). For practical use, one should use a HART to read the 
ctable db 15,115,721  ;fbacktab -> *O, Puparrow -> SU keyboard ана preferably incorporate KYBRD as part of an interrupt-handling routine. 
db 80,10,0 Zdownarrow -> ©] ра 
althe dh 30,132,46,135, 16, 130,49, 164, 24,148,22,129,23,161,51,174,52,175 „гах 16 
йз 02,173,53,168,03,253,13,240,32,235,0 
altuc db 30,142,46,128,18,138,49, 165, 24,753,227, 154,02, 173,53, 188,05, 156 comment TKYBRD is a program to convert IBM PC keyboard codes given by call to KEYR 
db 41,247,13,241,32,127,0 Into extended ASCII codes (returned іп A with extension code іп С). Standard keys work as 
keyend: for regular ASCII, with ASCII code retumed in А and C=0. If the Alt key is depressed, bit 
7 of A is set. Special function keys, TAB, 85, CR, and cursor pad keys retum a code m А 
cseg ends (the ASCII code if relevant] with CoOfeh for TAB, B5, and CR, and C=0ffh for all others. 
For these special keys, Alt depressed sets bit 7 of A, Cert depressed sets bit 6 of A, and 
rom segment at ООО ИВМ ROM BIOS keyboard entry points SHFT depressed sets bit 5 (so that numeric keypad works reasonably}. The program below 


includes the routines (starting with KEYR) to time the keyboard waveforms using а TRS-80 
org Oe Sa Bh (printer port pin 28}. For practical use, one should use a UART to read the keyboard and 
romadr label far Perform all but initial processing preferably incorporate KYBRD as part of an interrupt handling routine. 
org беа5зеһ 4 


cs:rom 


зщ тыста LLAS db Сват Ary 


sot 


k26 label far ;Restore registers and retum 
org OeaB1h Test program 
k1234 label far Reboot (Ctrl-Alt -Del addr} 
org BecOch START: ROE a ‘Turn off shift bits 
k61 label far ‘Store char in keyboard buffer and return id (SHIFT},a 
rom ends LOOP: call KYBRD ;Get next character 
ar с ‘Test for null in c 
keyadr equ (offset keybrd - offset start) + 100% jr z,LOOP3 ;Display char alone if c=0 
keylen equ offset keyend ~ offset Кеуінд inc с 
tabadr equ (offset table — offset keybrd) + 5Ch Id ets Offh codes are displayed following "$° 
tabddr equ (offset tabled- offset keybrd) + 5Ch jr z,LOOP2 
ctadr equ (offset ctable- offset keybrd) + Ch Id с," Еел codes are displayed following "it 
oaltic equ (offset altic - offset keybrd) + 5Ch LOOP2: push af 
сайак equ (offset altuc - offset keybrd) *5Ch call co 
pop af 
end start LOOP3 ld с,а 
call co 
jr LOOP Continue 
‘Main decode routine 
KYBRD: call KEYR Get next code 
Id с,а rave it 
оғ а 
ret z 
res 7a ‘Tum off break bit 
kd h,TAB1-1 Рони to TABLET 
id dü Clear d 
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Listing 2c onttnued: 


KYBRD1: 


KYBRD2: 


OTHER: 


ld 
add 
id 
id 


b,1 
2. НЕ 


index table 
Get ASCII code 
save key code 


Check for shift keys 
Alt key? 

Ctrl key? 

Дей SHIFT key? 


Right SHIFT key? 


;gnore break codes for shift locks 
, and all non-shift codes 


NumLock key? 


CapsLock key? 


‘Special char? 


Mo. Letter? 


“Yes. Check shifts 
CapsLock? 


“Yeo. Shift if neither shift key depressed 


Mo CapsLock. Shift key depressedt 


“Shift character 


Mot letter, shift, or special 
Just be number or punctuation 
Shift? 


Yep, "**? 


OTH1: set 
ОТН2: ld 


RET: kd 


RETI: bit 


SHF: bit 
SHF1: id 
ir 
or 
SHF2: id 
RET3: хог 
ret 
SHFOFF: cpl 
and 
ir 
SHFL: id 
and 
ir 


thi) 
SHF2 


ab 
thi} 
SHF1 


‘Test for code above uc letters 

Go if above letter 

‘Between "'" and "=". Point to shift table 
Move lowest code to zero 


Clear d 

;Put code in e 

:index table 

Get shifted code 
Between "Z" and "а" 
Shift *** to '"* 

Clear c (non-special char) 
:Point to shift status 

sls Ctrl on? 

Тер. Tum off bits 5 and 6 
tts Alt ont? 


Тер. Turn on high bit 


‘Test for break 


Reset shift bit if break code 
Set shift bit 

"Update shift bits 

Return а=0 


sTurn shift bit off 
Со update 


Toggle SHIFT Lock keys. Load bit into a 
Check bit in shift memory 


Process function and cursor pad keys 


SPEC: cp 
id 
ir 
bit 
jr 
and 
19 
іт 
ir 


SPECO: and 


MumLockable key (digit)? 
Get shift codes 


‘Yep. NumLock on? 
“Тер, Shift? 


-No. Convert to number 
“Мо NumLock. Shift? 
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Lustig £ continued: 
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id а, further processed by the program. Key changes can be made by substituting desired 
ir z,SPEC2 translated codes for those in table, The appropriate table rows for the Dvorak keyboard 
SPECT: set 2,8 Тер. Convert to number are given as comments following the table. 
SPEC2: bit 6,(h) Ctrl on? 9 
ir z,SPEC3 
set б,а “Тер. Set control bit т cade ТАВ1: For key code value, add units and decade 
SPEC3: * ea Заме code ;Key code units: 0 1 2 3 4 5 6 7 5 9 
a,c ' 
ы с Esc 1 2 3 4 5 & 7 В 
* A сада айны BS, and CR db 16,31,32,33,34,35,36,37,38 :00 (Code decade) 
ir z, SPECA4 : 9 0 - = BS TB а ме г 
єр Of TAB? db 39,30,24,34,08,09,71,77,65,73  ;10 
jt 2,5РЕС4 ғ t v u I o Р [ ] CR Ctri 
cp 1c CR? db 74,79,75,69,6F,70,5b,5¢d,00d,82  ;20 
jr 2,5РЕС4 d ad T ghj Е 1; 
int c ХН is retum code for all others db 61,73,64,66,67,68,6a, 6b, 5c, 3b :30 
SPEC4: ld г,е , “ ӨН 9 a x сұ b n 
ie RETT Choose Alt bit and retum db 27,60,81,5c,7a,78,63,76,62,6e  ;40 
: m , . / SH PS AL CL F1 
ғ F1 F3 Ға F5 f6 F7 FB F9 FO NL 
DATA equ ога Anput port of keyboard (printer handshake port db 02,03,04,05,06,07,08,09,03a,84 :650 
; on ТК5-80) ; SL K7 KB K9 K- K4 KS KG K+ K1 
db 0c,17,18,19,0d,14,15,16,0b,11 570 
KEYR: in a (DATA) Сет keyboard byte ' VE АА к үз № | 
bit 7, 45 bit keyboard bit high (Change this bit check to қ 4% а-ы. не | 
tthe bit you are inputing the keyboard signal on} re Vv. ‚80 
ir nz, KEYR Ягу again if mot hi е — 
м ы н а Ақыны comment TThe Dvorak keyboard is given by substituting the following lines for the 
ld b,22 н corresponding lines above (identified by the decade code at the end of each line} 
STALL: STALL Stall j it i 
ге > tall until next bit is ready қ В = -Б 2.5. 
id b.8 db 39.30,2d 3d,08,09,27,2c,2&e,70 210 
GETIT: m aiDATA) — ;Get bit t ү T gp с rc 1 7 [CB Стг! 
ra Shift into carry db 79,66,67,63,72,6c,21,5b,0d,82 ; 20 
tr с ‘Shift carry into c ғ а бе u i d h t n s 
call DELAY ‘Delay until next bit is ready db 61,6f,65,75,69,64,68,74,6e,73 ;30 
dinz GETIT fend v Gt 3 | ° SH 8 ; а j k x b 
id a,c ‘Put code in a db 54,50,81,7а,3Ь,71,ба,6Һ,78,62 :40 
cp! ғ LÀ 
| R Р ; m м wv z SH PS AL CL F1 
Ja temet eae db 6d,77,76,7a,80,0f£,83,20,85,01 :50 
= тн < le display mui "d table for punctuation and numbers follows 
DELAY: id a,b 
J , i " 2 Uo d D) 4 + , - «© Z 0 ;Char to be shifted 
ота ^R Дер ‘Delay for 1 bit period TAB2: db 22,00,00,00,00,3c,5f£,3e,35,29  ;Shifts codes 27H 
- (*"3 
1 2 3 4 5 6 7 B 9 : юнг 
SHIFT: db 1 “Shift byte: BOeCapsLock, BT-SHIFT, B2: SHIFT db 21,40,23,24,25,36,26,2a,28,00 
:В3= , B4- , B52Ctrl, B6-MumLock, B7=Alt г ; k = 
db 3a,00,2b 
comment ТКеу code translation table. Translates ASCII characters into ASCII, shift 
characters into codes 80-84 and special characters into codes 1-19H. These codes are end START 


Text continued from page 403: 
occur more than 75 percent of the 
time in English text, this arrangement 
contributes to very efficient typing.) 
Entering a Ctrl-Esc combination 
returns you to the initial mode, so 
you can switch back and forth at any 
time. See figures la and 1b for a com- 
parison of these two keyboard 
layouts. 

You Сап also assign alternate 
values for a number of keys. For ex- 
ample, the alternates for А, О, and Ц 


are A, О, and U. Similar translations 
are made for Spanish and French 
characters. The choices are dependent 
on values stored in the program, and 
so require a little work to change, but 
the program does show how to 
modify the keyboard output. In our 
technical word-processing system, we 
assign alternates that correspond to 
the characters on the IBM Selectric 
symbol type ball. Along with a screen 
character-generator change, this 


974141111) 
015/510108 


allows you to edit mathematical text 
on screen. The program takes over 
the keyboard interrupt {number 17) 
accessed by PC DOS. Hence all stan- 
dard software receives character 
codes set up by the routine (this 
method is very powerful}. See the ref- 
erences for detailed information on 
these techniques. 


Encoding 
With this overview in mind, let's 
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Figure 1: Comparison of the standard layout (1а) and the Dvorak layout (1b) on the IBM Personal Computer. 


eje] WEEE OWE Е е 


Figure 2: Make codes, expressed in decimal, When a key contact is made, the keyboard transmits the corresponding code serially as 
an 8-bit binary number. The same code, but with the high bit set to 1, is sent when a contact is broken. 
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now consider the encoding scheme in 
detail. Figure 2 shows the decimal 
values of each key's make code, The 
corresponding code when the key 
closure is broken (break code) is the 
same code plus 128. In binary, this 
corresponds to setting the high-order 
bit of a byte to 1. 

Internally the keyboard generates 
this bit stream using the Intel 8048 as 
diagrammed in figure 3a. Five output 
bits from the 8048 cause a data- 


(3a) 


4 LINE 
ОАТА SELECTOR 
{MULTIPLEXER | 


Figure 3: Interface circuitry used by IBM. 
Figure Ja is a partial diagram of the 
transmission circuitry used by IBM in its 
keyboard, as shown on page D-12 of the 
IBM Personal Computer Technical 
Reference Manual. The Personal Com- 
puters keyboard input-port interface, 
from page D-10 of the manual, is shown 
in figure 3b. 


distributor circuit to pull one of 23 
normally high lines to a low level. A 
particular key connects one of these 
lines to one of four interrogation lines 
that run to a data-selector circuit read 
by the 8048. The 8048 scans the key- 
board-switch array by continually 
checking the four lines one at a time 
to see if any are low. When it finds a 
closure, it waits a few milliseconds 
{ms) to let the contacts stop bounc- 
ing. The 8048 then stares the make 


§-LINE -[M, 
23-L INE-QUIT 
DATA 


DISTRIBUTOR 
t DE COCER) 


7415322 


code in a buffer for transmission to 
the remote computer. 

Similarly, if the 8048 notices that a 
key closure is broken, it stores the 
break code, The codes are sent out 
serially as described above. The 8048 
also automatically repeats any key 
that remains down for longer than Ж 
second. The circuit in figure 3a in- 
cludes a clock output line used by the 
IBM Personal Computer interface, re- 
produced in figure 3b, and an input 
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Figure 4: Diagram of the serial bit stream generated by the IBM PC keyboard when a 
key is pressed. The graph shows the voltage output (pin 2) versus time, starting when 
the C key (code 46 decimal, or 00101110 binary) is pressed. The voltage levels are TTL- 
compatible. In the absence of transmission, the keyboard sends a 0-V level. Two +5-V 
(high) "start bits" define the start of a character. Eight bits follow, each lasting 0.1 ms, 


except far the last, which is slightly shorter. 


DATA FROM 
KEYBOARD | 2 


16 X 10100 Hz |. 2 
SYSTEM ВЕЗЕТ |> 


Ta 
MICROPROCESSOR 
DATA BUS 


Figure 5: Interface circuit for using the IBM keyboard with another computer, The 
1489-type inverting buffer changes the signal levels from the keyboard for use with the 
UART, which then changes the serial data to parallel format. 


reset line. (The reset line is toggled by 
the restart routines of the IBM Per- 
sonal Computer, but it's not neces- 
sary. The Key Tronic keyboard does 
require toggling of this line to func- 
tion. The effect is that you can dis- 
connect your IBM keyboard and re- 
connect it with no problem, but you 
have to perform a power-on restart 
before expecting the Key Tronic key- 
board to continue after unplugging 
it.) 

You can unscrew the covers of 
either keyboard to examine the cir- 
cuits inside. This is necessary to exer- 
cise the many options available inside 
the Key Tronic but, as far as the [ВМ 
goes, will only satisfy your curiosity 
about how the IBM looks—there's 
nothing to change. The Key Tronic 
options allow interchanging the codes 
of certain keys and other features. We 
prefer to implement most of these op- 
tions in software rather than by 
modifying jumpers inside the 
enclosure. 
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Figure 4 represents how the IBM 
keyboard transmits a code serially. 
When no code is being sent, the out- 
put remains low (0 volts). To indicate 
the start of a code, the keyboard out- 
put line goes high for 0.2 ms. The 
8-bit pattern then follows at 0.1 ms 
per bit, low-order bit first. 

This serial encoding is similar to 
that used on standard serial ter- 
minals. For these, an LSI (large-scale 
integration) circuit called a UART 
(universal asynchronous receiver/ 
transmitter) is typicaly used to 
translate between the parallel and 
serial formats. One difference, 
however, is that the UART output 
stays high in the absence of character 
transmission—the opposite of the 
IBM Personal Computer keyboard. 
Also, UARTS start a character with a 
low signal for one bit period, whereas 
the IBM keyboard uses two high bit 
periods, But the IBM keyboard does 
send low-order bits first, followed by 
a parity bit, 


Interfacing to Other Hardware 

Fortunately, you can easily take 
care of these differences. Although 
IBM did not choose to do so, the 
serial output of the keyboard can be 
read using a UART, provided you in- 
vert the signal. The keyboard’s out- 
put is, in fact, very close to the ELA's 
(Electronic Industries Association) 
RS-232C voltage convention; effec- 
tively, the voltage polarity of the bit 
stream is inverted by this convention: 
а 1 is represented by a signal in the 
range of —3 V to —15 V, while a 0 
falls between +3 V and +15 V. This 
convention is so common that stan- 
dard integrated circuits (ICs) are 
manufactured to convert UART 
levels to the RS-232C standard. 

The 1489-type quad line receiver 
yields a high for any signal less than 
about 0.8 V, and a low for any signal 
greater than about 1.7 V. To use the 
IBM keyboard with an RS-232C serial 
port, simply use the connection 
shown in figure 5. The data-transfer 
rate is usually 10,100 bps (bits per 
second, slightly less than 0.1 ms per 
bit period) because the break bit is a 
little shorter than 0.1 ms in duration. 
Except for the breaks, 9600 bps would 
work fine. 

The next problem is that the "start 
bit" from the IBM keyboard is 2 bit 
periods long (hence you must dis- 
regard what the UART perceives as 
the low-order bit). Meanwhile, 8 
significant bits follow, but the UART 
accepts only as many as 8 bits plus a 
parity bit, so we've developed the 
program in listing 3. [t ignores the 
low-order bit, shifts all the more 
significant bits down one place, and 
replaces the high-order bit with the 
parity bit. (You can run this program 
and use a standard IBM seria] port 
with the data rate set to 10,100 bps, 
but be very careful not to plug the 
output of the keyboard directly into 
an RS-232C line, or you'll destroy the 
oulput driver.) This method can also 
be used for the Key Tronic keyboard, 
which uses a data rate of 30,000 bps. 

Other methods of reading the seríal 
stream come to mind. You can copy 
the circuit used in the IBM Personal 
Computer itself, since it's published 
in the ІВМ Personal Computer 
Technical Reference Manual on page 


D-10. This manual is a must for 
working with the keyboard because it 
gives the internal schematic of the 
keyboard. Figure 3b shows this cir- 
cuitry but includes only those lines 
and integrated circuits that pertain to 
keyboard functions. (One advantage 
to using a UART is that it can com- 
municate directly on a computer 
system's bus and requires no in- 
tervening parallel-port hardware.) 
Very quickly, the operation of the 
circuit is as follows: The KBD CLK 
clock line from the keyboard is 
delayed two system clock periods and 
inverted by the pair of 7415175 
latches. This new signal is used to 
shift the KBD DATA bits into the 


The bit stream is 
quite simple and can 
be decoded directly. 


74LS322 serial-parallel shift register. 
When 8 bits have been shifted in, the 
741,5322 carry is latched to provide 
an interrupt on the IRQI line. This 
calls [BM's INT 9 interrupt handler to 
read the character through the 8255 
parallel input/output (1/O) circuit 
and to clear the interrupt. No data 
rate needs to be specified because the 
data is shifted in synchronously with 
the KBD CLK generated by the key- 
board 8048 microprocessor. 

Because the bit stream is quite sim- 
ple, it can also be decoded directly us- 
ing a single input line of a parallel 
port. To do this successfully, the 
computer must begin reading im- 
mediately after the start bit is sent. To 
avoid wasting time waiting for start 
bits, the rising edge of the start bit 
should be used to interrupt the com- 
puter. This interrupt should have the 
highest priority of all interrupts and 
require that the other interrupts be 
disabled for the 1 ms required for 
decoding the bit stream. (Such an 
interrupt-driven scheme is not unde- 
sirable; keyboards are substantially 
more powerful when interrupt 
driven, as described in references 1 
and 2. In particular, you don’t lose 


Listing 3: UART decode program. 


title 
. 280 
.radix 165 


STATUS 
DATA 


СТ: in 


EVEN i 


STC: 
CONT ! 


ra232 decoder 


1 ;Btatus port of UART 
о ураа port of UART 
а, (STATUS } ¿Get status of UART 


b,a ¿Put statua byte into b 
2 {ІБ a character waiting 


2, CI Wait if no character 
а,37 
(STATUS ), а ¿Clear status port 
2,( DATA) “ҙсес character 
a 
e,EVEN ;Go if even parity in a 
3,b iCheck for a parity error 
n£,CONT ;Go if no error 
STC {бо if error 
3,h Check for parity error 
£,CONT бо if no error 
j1Set carry 
¿Rotate carry into high bit of character 
;Complement a 
af ySave character 
e, 37 
(STATUS ),а iClear status 
af дейт character back 


Listing 4: Parallel-bit decode subroutine. 


DATA 


WAIT: in 


GETIT: in 


DELAY: 14 
DELAYO: 


7 ;Port being used 
&,( DATA) ¿Input from port 
2,8 118 input bit high 
z,WAIT ;Wait if not high 
¿Disable interrupts. If interrupt- 
Ь, 38 ; driven, this is already done 
STALL Stall through two start bits 
c,6 
b,u ;Number of bits 
A, (DATA) Input bit 
;Rotate into carry 
;Use one rra for input bit zero 
;Two for input bit one, etc. 
c 
DELAY Stall until next bit is ready 
GETIT rContinue until all B bits received 
a,c ;Put character into a 
а, 8 ;Delay, 14 а with 8 for 4 HHZ clock 
а 
nz, DELAYO 
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TOP QUALITY 


£ 4 DISKETTES 


SPECUY SOFT 10 of tà SECTORS 
5/10 


23 45 
30 43 


5/80 5100 
11200 21800 
14800 28600 


ewabash 
SSDD (M1344 11%) 
DSDD (М14Ал411Х) 
econtroldata 
SSDO 1C0C 1242-00) 
0500 (CDC 1244-06) 
everbatim 
SSDO (M0525-01-18168) 27 20 
DSOO0 (MD550-01-15188 40 00 
e 3M scotch 
SSOD (3M 74400) 
0500 (3M 745-0 


е суап 
9500 (0YS 104-101 
0500 (ҮЗ 104-20) 


CALL TOLL 
FREE 


112.00 
156.00 


215.00 
235.00 


23.00 
32.00 


134.00 
195.00 


255.00 
385.00 


233.00 
309.00 


125.00 
175.00 


18800 361.00 
4730 23100 42650 


800-824-7886 
OPERATOR 906 


m. 3% 
"ABO SIN sevens OSCE ТАЛАТ a 


a Ск ACIDENTE AU 
> SALES Газ acd; нано 


Circla 141 on Inquiry card. 


EDGE-86 


AN INDUSTRIAL QUALITY 
BOBE OEM SYSTEM 


i 


“ HARDWARE 
—А Mulllbus’ COMPATIBLE 9086 CPU BOARD 
WITH DMA FLOPPY CONTROLLER, INTERRUPT 
CONTROLLER, PROGAAMMAGLE TIMEAS, 3 
SERIAL PORTS, TWO PARALLEL КО PORTS, AND 
бк BYTES OF PROM WITH BOOT STRAP 
LOADER FOR CPMIB6'v. 
— 128K BYTES DYNAMIC RAM BOARD. 
— SLOT MULTIBUS CARD CAGE, WITH COM 
PLETE DOCUMENTATION AND SCHEMATICS: 
L FOA -re № Be ата е Ded rah Tir: 
FTW 
— CPMIBS O S. WITH COMPLETE UTILITIES. 9250 
—OFF THE SHELF DELIVERY— 


3DGE MICRO SYSTEMS 
195 W. EL CAMINO REAL, SUNNYVALE, СА 24085 
TELEPHONE: 408-733-4728 


= Ызы ТШ od repas РТ 


Circle 183 on inquiry card. 


* Whare ta find: Disk Onves, RAM Extensions, Print- 
ers, Modems, Keyboards, Game & Serious Soll- 
ware, Books, Periodicals, Programming Aids, and 
oiher Exciting Accessories! 

* Articles on: Special applications пке Control Cir- 
cuitry, Enhanced Graphics, Voice Generation, Music 
Synthesis, Video Inversion, Light Pans, Joysticks, 


plc 

* Completa Descriptions: We'll tali you what И is, 
what it does, how much H costs, and where to | 
buy Ц. 

© Jam-packed w/photographs: We knew you'd 
мапі to бан what these products look bike. So, we 
got pictures and put them in! 


Only $5.00 тән Postpaid! | 


To Order Send check, money order, ог VISA/MC 
number and expiration dale. ММ reaidenta add 6% 


sales tax. 
ыы Dealer inquiries Welcome. 


Е. Arthur Brown Compan 
Dept. BM-2 1702 Oak Knol Dr 
Alexandra, MN 66308 Ph: 612/762-8847 


(6a) 


KYBRD 


БЕТ NEXT CODE 


TRANSLATE CODE 
TO LOWERCASE А4С1| 
AND SPECIAL 


fis tHe cope | 


ean: < YES 


ALT OR CTRL 
| OF SHIFT 
BREAK YES 
CODE 
A 
RESET 4—9BiT | 
SET е-еВІТ 


NO 
OTHER 


TOGGLE + БІТ 


RETURN 


YES 


CONVERT TO 
UPPERCASE 


RETURN 


Figure 6: Flowchart of complete keyboard-encoder program shown in listing 2. 


characters when you type faster than 
a program can process, and you can 
stop a program gone haywire to ex- 
amine things with a machine-lan- 
guage monitor.) The IBM Personal 
Computer itself has several hardware 
interrupts, including the one for the 
keyboard, and is all the more power- 
ful because of them. A program to 


decode the serial stream is shown in 
listing 4. 


Interfacing to Other Software 

To perform truly useful functions, 
you must translate the complete set of 
make codes and break codes into the 
standard ASCII codes and useful ex- 
tensions. Our translation scheme 


(6b) 


works the same way as the IBM Per- 
sonal Computer's for the ASCII 
subset but differs with respect to the 
special-function keys and the Alt key. 
The incompatibilities can be removed 
easily. Our algorithm is more power- 
Ful, simpler to understand and imple- 
ment than IBM's, and one third as 
long. In any event, it illustrates how 
one can go about translations in 
general. IBM's program is published 
for the Intel 8086 microprocessor in 
the technical reference manual star- 


(6с) 


NO 


ВЕТ 1 


ting on page А-24. 

Figure 6 shows the flowchart for a 
keyboard translator written for the 
2.80 microprocessor using the Micro- 
soft M80 assembler, (The program 
itself is given in listing 2.) The 128 
standard ASCII codes are returned in 
the accumulator (the A register) with 
values given in table 1. If the Alt key 
is pressed when one of these codes is 
deciphered, bit 7 of the accumulator 
is set to 1. This immediately produces 
an alternate set of codes that round 


out the 256 possibilities available 
with 8 bits. We often make the alter- 
nate set correspond to a second daisy 
wheel for printing mathematical 
documents. The alternate set plays 
the role of the IBM Selectric symbol 
ball, but other uses abound. 

These 256 standard-key codes are 
returned in register A with a value of 
0 in register C. The codes returned by 
the special-function and cursor-pad 
keys are also returned in A but with 
register C equal to hexadecimal OFF. 
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эш чета пехабесіте десте! C — am m m 


-@ зрасе 
"A 1 1 | 
8 2 2 > 
С 3 3 д 
D 4 4 $ 
E 5 5 % 
F 6 6 & 
`6 7 7 қ 
н 8 8 ( 
E 9 9 ) 
" 0A 10 * 
K 08 11 + 
.L 0C 12 | 
M 00 3 | - 
М ОЕ 14 | 
О ОЕ 5 | 
P 10 i6 | 0 
‘a 11 7 | 4 
R 12 16 2 
E: 13 19 3 
T 14 20 4 
^0 15 21 5 
v 16 22 6 
үү 17 23 7 
X 18 24 8 
Y 19 25 9 
2 1А 26 : 
1 1B 27 | 
к ІС 28 < 
A 1D 29 = 
А ТЕ 30 > 
1F 31 7 


Ф 
А 
F зі В 2 
23 35 C 43 
24 36 D 44 
25 37 Е 45 
26 38 F 46 
27 39 G 47 
28 40 H 4B 
29 41 | 49 
2А 42 J АА 
2B 43 K AB 
2C 44 L 4C 
2D 45 M 4D 
2E 46 N АЕ 
2F 47 о 4F 
30 4B Р 50 
31 49 О 51 
32 50 R 52 
33 51 S 53 
34 52 T 54 
35 53 0 55 
36 54 y 56 
37 55 уу 57 
38 56 X 58 
39 57 ¥ 59 
3A 58 2 5A 
3B 59 | 5H 
3c 60 A 5C 
3D 61 ] 5D 
3E 62 а 5Е 


ш 
т 
e 
гә 
| 

un 
“ы 


% 
а 
өй р = ЭД 
67 с 63 99 
68 d 64 100 
69 а 65 101 
70 f 66 102 
71 g 67 103 
72 h 68 104 
73 і 69 105 
74 j BA 106 
75 k 6B 107 
76 ! BC 108 
77 т 6D 109 
78 n 6E 110 
79 о 6F 411 
80 р 70 112 
81 q 71 113 
82 r 72 114 
83 5 73 115 
B4 | 74 116 
85 и 75 117 
86 v 76 118 
B7 м T7 119 
88 X 78 120 
B9 y 79 121 
90 z TA 122 
91 ( 7B 123 
92 | 7С 124 
93 } 70 125 
94 — 7Е 126 
95 Del TF 127 


Table 1: The ASCH table of character codes. The program in listing 2 returns these codes in the 280 accumulator (A) and returns а 
value of 0 in the C register, indicating a code from the regular keyboard. The symbol " indicates the Ctrl key has been pressed 
while another key was pressed. Capital letters are returned when a shift key is pressed. The same codes with bit 7 set to 1 are 
returned if the Alt key is pressed as well. See table 2 for codes returned from the special-function keys and the cursor/rumeric 


| keypad. 


Their values are given in table 2. As 
for the codes in table 1, if the Alt key 
is depressed, bit 7 of the code is set to 
1. The shift and Ctrl keys set bit 5 and 
bit 6, respectively. This somewhat 
strange (relative to ASCII) choice was 
made so that the codes correspond to 
their names. For example, the 
numeric keypad's numeral keys 
should return their ASCII codes when 
the shift key is depressed, in contrast 
to their counterparts on the type- 
writer portion of the keyboard, 
which return the ASCII codes while 
unshifted. 

The special-function keys F1 
through FIO correspond to codes 1 
through hexadecimal OA (decimal 
10), and the numerals O through 9 
correspond to codes hexadecimal 10 
through 19, allowing you to 
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remember them easily, The back- 
space, tab, and carriage-return (enter) 
keys give the values 8, 9, and D, 
respectively; but, unlike their 
counterparts Ctrl-H, Ctri-I, and Ctrl- 
M, the value hexadecimal OFE is 
returned in the C register. This allows 
you to distinguish between the con- 
trol characters, the function keys, 
and these special keys—a very useful 
feature for word-processing systems. 

Because any combination of Ctrl, 
shift, and Alt keys are returned along 
with the special keys, many combina- 
tions are available for word process- 
ing and other applications. In par- 
ticular, the software used by the IBM 
Personal Computer doesn't return 
anything for Ctrl-uparrow. This is 
too bad because text editors typically 
use Ctrl-leftarrow to mean move 


back a word and Ctrl-rightarrow to 
mean move forward a word, and 
similarly, you'd like Ctrl-uparrow to 
mean move up a few lines, and Ctrl- 
downarrow to mean move down a 
few lines. In this connection, it's in- 
teresting to note that touch-typists 
typically find the regular control 
characters easier to use for cursor mo- 
tion than cursor-pad or special- 
function keys because the regular 
keys can be touch-typed without 
departing from the usual typing posi- 
tion, For example, this article was 
written using the super Pmate 
context/screen editor, which fully 
supports both the regular control 
characters and all IBM's special keys. 
However, we seldom use the special 
keys because they require looking at 
the keyboard. 


PC/FORTH" 
| Complete FORTH program development systems. 
for the IBM® Personal Computer, Pocknges 
include inlerprater/compiler with vistual memory 
managemani, fine editor, custom screen editor, 
asemblar, decompiler, utilities, file ond record 
оссаз modular, and many demonstration pro- 
goms 150 poge user monuol. .... $10000 


Software floating poin, Intel 8087 support, color 
graphics exlensions, and large! compiler avail- 
able al additional cost. 


Specify PC-DOS or CP/M-86*, Опа disk driva 
ond 48 kbytes RAM required. Softwors supplied 
on 5% Inch single sided soft sectorad doubla 
densily diskeltes, 


Laboratory Micrarrcterss 
4147 Beathoven Stree 
Los Angeles, СА 90055 


(213) 306-7412 


+ 
Scroll Lock 


Circle 514 on Inquiry card. 


APPLE? 


COMPATIBLE 


SYSTEM SALES 
A WIP үсү 4 inai: 
APPLE? COMPATIBLE W/64K 
RANA ELITE ONE W/CNTR 
12" AMBER MONITOR 
SMITHICORONA ТР—1 PRINTER 
WORD PROCESSING SOFT 
ON SALE $1899 
AND MORE—Savings 4 Selection 


Apple Нв. EN 
KayPro Hl... ss oss. 
Franklin Ace 1000 .,.. 
Col mola MPC. .. 
Syscom 2 
ШМ РС "E 
Smith-Gorona ТР aa -2225 
Gemini 10 Во! Matra ... 
For із Sefection and 
(ovat урт Д 


COMPUTERS 
and more 


2420 University Ave, Suite 3, Sen Diego, Ce. 92104 № 
(618) 291-1842, Telex 887120, Datamax Айл: Dept. 222 | 


0 
1 
2 
3 
4 
5 
5 
7 
В 
3 


BS 
TAB 
CR 


Table 2: Hexadecimal key values returned in register A for special-function and cur- 
sor/numeric keys with no shift keys pressed, or one alone. Additional combinations 
сап be made by pressing hoo or three shift keys simultaneously, e.g., shift-Ctrl-FI 
yields 61. Shift sets bit 5, Ctrl sets bit 6, and Alt sets bit 7, Register C returns with 
hexadecimal OFF for ail combinations except BS, TAB, and CR, for which C equals 
hexadecimal OFE (so as not to be identical to F8, ҒӘ, and —). BS stands for back- 
arrow, and CR stands for carriage return. Note that codes returned in À for keys like 
the regular keyboard keys (e.g., the shifted digits 0 through 9) are the same as the 


ASCH values. The value in register C allows the user to differentiate between these 
codes. | | Сіл 513 on Inquiry card. 


MediScript 


Finishing Up 


We've described the aesthetic and References Д MediSeript i is a powerlul word procesaor 
tical Features of the ІВМ Personal 1, Sargent, M., Ill, and R. L. Shoemaker, Тһе designed for Ihe IBM-PC and newcomer 
i IBM Personal Computer from the inside cm Lesiones eim niu i 
Computer keyboard, showing how Ош, Reading, MA: Addison-Wesley, 1983. ados wt salaries. Actives) E 
the keyboard both looks and acts like This book contains a program that lurns попа in MadiScnpi H include nghi 
У а t i usiilication, character graphics, Mial 
the leader in the field, We've shown the IBM PC keyboard into a piano ез ата rralling fst quaaration, 
how you can tailor the keyboard in- keyboard, wiih the shift keys shitting up an MediSeript | 449.50 
t dri t it ds. i oclave and the All and Caps Lock Keys MadiScript Il $98.50 
pu ver го suit your needs, in- shifting down an actave. (plus 6% in CA) 30 day satisfaction 
cluding an implementation of the юлт г iu Magi 
кесек Айс laws The UV" further discussion, see M. Sargent Ill $4.00 lor shipping and handling 
oboe лы ы 4% 74 : le i and R. L. Shoemaker, interfacing Micro- 
eyboard plays a stgnilicant role in computers to the heal World. Reading, MediSoft 
making the IBM Personal Computer MA: Addison-Wesley, 1981 | e 
such a pleasure to use. With the sim- 3 The 18M Personal Computer Technical Medical Professions Building 
ple interfacing described in this arti- Reference Manual, available wherevar ІВМ 1595 Soquel Drive, Suite 350 


cle, you can increase the pleasure of Personal Computers are sold. Santa Cruz, CA 95085 
using other computers. № 


Circle 516 on inquiry card, 


And get an Advanced Degree of (1) expert 
technical advice, (2) fast response on 
orders, (3) in-house service repairs, 
and (4) guaranteed satisfaction. 


Many items are not listed. Please са! our 800 number if 
you don't see what you're looking for. 


Apple-Campaltible 48K Computer with Super 5 Disk Orive and Controller. 


BMC T2" Green Scraen Monitor .,. NOW-—1,255" 
Same syslem with a 64K Franklin Ace 1000 ................. $1525.00 
Same syslem with a 48K Apple le ..... —————" . . 91995.00 


PERSONAL COMPUTERS | 


ALTOS MORROW 
ACS 8000-2 3199.00 Micra Decision with Terminal & } Drive 
ACS 8000-15 4399.00 С; 
Apple ii Plus CALL 
Disk I! DOS 3 CALL OSBORNE 
Disk И CALL Osborne | Portable, Includes $200 
BASIS Extras 1795.00 
108-0003 (64K) CALL With Douwe Density Drives 1995.00 
108-0004 (128K) CALL TELEVIDEO 
CHAMELEON uj. Pas 
FRANKLIN XEROX 
ACE 1000 (64K) CALL 
ACE 30, Disk Drive CALL 820 with CP/M, Wordstar 1995 00 
IBM VICTOR 
9000 (DS) 2 Double-sided Drves CALL 
SANYO 9000 (HD) 7 Double-sided Drive, 
MB1000 1795.00 10 Mb Hard Disk CALL 
HAYES NOVATION 
Micromodem И (Apple 11) 289 00 САТ (Actustk) 145 00 
Micromodem 11 With Terminal 0-САТ 159 00 
rogram 31500 J-CAT 139 00 
Micromodem 100 (5-100) 339.00 Smart CAT 103/272 205 00 
Smarimodem 1200 Baud 599 00 212 Auto GAT 593 00 
Chronograph (85-232) 195.00 Apple CAT Ш 299.00 
Terminal Program 75.00 212 Apple CAT 809. 0 
Өк ШІ With Controller Card Super 5 Disc Orme 299.00 
Media Tasinbuting 11 ud аш Super 5 DontroBer Card 88.00 
Ет 2595.00 Super 5 Double-sided 
Media Distribiting 22 Mb Winchester Disk Orve 429.00 
Subsystem Super 5 Conirellar Card for 
Меша Distributing 44 Mb Winchester Double-sided Disk Drive 109.00 
Subsystem 4270.00 Corona SMB Winchester CALL 
Microsci A35 With Controller card y- e Corona 10M8 Winchester CALL 


Microsc Controller Card 
Rana Olsk Onve Jam 
Rana Controller 109.00 


ела, 


Q Corona 


HARDWARE 
ALS 2 Card 159.00 
ALS CP/M Card 379.00 
ALS CP/M Card wilh SuperGaic 59500 
Apple 1) Plus CALL 
CCS JEFE Card 175.00 
CCS Analog/Digital - 105.00 
Compuler Peri 

Oclopus 16K Bue 155.00 
CPS Mullitunction Card 178.00 
Echo li Speech Synthesizer 125.00 
EDP AC Surge Protector 49.00 
EDP EMI-RFI Filter 38.00 
Expandaport-G Ports With Speaker 55.00 
Hayes Micromodem il 299.0 
Microbutier IH 16K 219.00 
Mitrahufier В 32K 245.00 
Microsolt 260 сз with СЯ/М 265.00 
Microtek 16K Ram Car 73.00 
Microtek Parallel \-ы Card 69.00 
Microtek Graphics Card 109 00 
Microtek Graphics Card— 18K 185.00 
Microtek Graphics Card-(32K) 235.00 
Microtek Grapmics Card—(64K) 305.00 
Microtek 0 Mesk (128K) 399.00 


Microtek Magnum S0—Column Card 209.00 


Mountain Computer Romwrier 


145,00 


Mounigin Computer Rampius (32K) p s 
МРС Serial Printer Card 


M & В Super Fan 4000 
Nikrom Master Diagnostics 45.00 
Novalion Appla Cat 299.00 
Novation Expansion Modula 35.00 
Novation J-Cal 139.00 
Novation Handsel 27 00 
Numeric Kay Pad 150.00 
Paymar Lower Case Adapters 

Old (ey. 1-5) 29.00 

New (Rev 7) 19.00 
РСРІ Appli-card, Multifunction 

2 80 Card 249.00 
PCP! Ва Cand— 18K CPU 659.00 
Soliworks R.O.S 55900 
STB 64K Expansion Card 239.00 
STB 128K Memory Card 399 00 
System Saver-Fan/Oullels; Switch 79.00 
TG Game Paddles 29.00 
TG Jay Sticks 45.00 
TG Setect-A-Port 45.00 
Vides 80 Column Gard 278 00 
Videx Enhancer 11 (Rev 7) 119.00 
Videx Function Sirip 65.00 
Viewmax 80 199.00 


Palomar features a complete selection of Apple and 
ІВМ Software. Call for detalls. 


HARDWARE 
ІВМ PC CALL Computer Peripherals 64 1/1) 
Amdek Color it RGB Manitor 798.00 Метагу Card 295 00 
Amdek 3" Dual Disk Drive 785.00 Computer Peripherals Octopus 
BMC 12" Green Monitor 149.00 Printer Buffer 165.00 
BMC Calor Composita Monitor Dampuler Peripherals 
with Sound 399.00 64K Memory Card 199.00 
BMC Hi-Res АСВ Monitor 759.00 MPI 320K Drive 299 00 
Computer Penpherais 64K бат 199 10 PGS Hi-Res АБВ 12" Monitor 75900 
Computer Peripherals |0 Printer PMC Disk Drrve 199 00 
interlace (4 Ports) 15900 Ram Pius Quart Board 415.00 
BMC ZENITH 
BM-12AU 12^ Green 89.00 12" Green 119 00 
НМ 12AU te" Amber 99.00 НЕС 
тори. = PC-8041A-12" Green 159.00 
and/or Cable 4 399.00 АМОЕК 
BM-AUSIBU Соки. Composite Video 300-12" Сувар 165.00 
Sound 398 00 Color 1 -13" Color Composite 349 00 
BM-AU9191/ RGB for IBM-PC 759.00 Color |І -Hi Res RGB 749.00 
Color il! -Lo Res, RGB 439.00 
NEA s 155 00 RGB Apple И Card 165.00 
CR 6500-13" Composite 31500 SANYO 
CA 6600-13" RGB 429 00 “i. Res. Green 159 00 
12" Green Screen 135.00 
ELECTROHOME 339.00 72" № Res. Green 208.00 
12" Hi Res AGB 589 00 4 Color м мт 
Appis N interface 199.00 13" НІ Res. Color 
IBM 15 Соки Cathe 35 U.S.I. 
TAXAN 9" Green Screen 119,00 
KG 12Ң-12% Green CALL 9^ Amber Screen kn 00 
КА 128-124 Amber CALL 12" Green Screen 155.00 
AGB Vision {Й-12” RGB CALL РС.$. 
RGB Apple tt Card CALL t2" Hi-Res RGB ior ІВМ 759.00 
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BMC OKIDATA 
BM/PB101 Parallel 825.00 Microline 82-А 469.00 
Microline 53-А 689.00 
EPS ON Microline 84-5 1199.00 
ASAP 2K Serial 59.00 Microline $4.P 105900 
Comrex 4K Serial Buller 139.00 к рага! мыт 129.00 
Mictobuller - 16K Parallel 139.00 d He — 
Microbufler-BK. Serial 138.00 САҒЫНА А) , 
D IT 635.00 COMPACT Serial interlace 849.00 
' ES 100 KRO 5944 00 
NEC ES 100 699.00 
3510 RO Serial 151500 Serial /Parallel intertace 250.00 
= pm 2100.00 CCS Apple Serial Card 135.00 
aralle] 1595.00 
3550 RO IBM 1880.00 SMITH CORONA m 
7710 AO Serial 2325.00 | 
7730 RD Parallel 2395.00 STAR MICRONICS 
8021-A Dot Matrix 489.00 Gemini 1 CALL 
Bi-Directional Tractor (3500) 230 00 Gemini " CALL 
үйіре Handler (3500) 70.00 
Horizontal Tractor (7700) 150.00 PMC 8510 Рагайе! 465 00 
Bi-Directonal Tractor (7700) 345.00 acd Res h ЖЕ 
Friciion Attachment (7700) 35.00 Тыр ies аа "EE 
NOVELL ITOH 1550 Рагаһе! 750.00 
(таре 800 993.00 TOK 1550 Serial 789.00 
ITOH F-10-40 1395.00 
ITOH Ғ-10-56 1795.00 


/ 
——— 
F 


Palomar makes buying easy ... 
ORDER TOLL-FREE! Call 


00-237-3333 


In California call 800-338-5555 


Telex 697120-150 


TERMS DF SALE: Cash, Check, money order, bank wire transfer, гїї card. ог purchase orders 
Кот gualtiad firms amd institubgns. Please include telephone number with order and expiration 
dale on Credit card orders California residents add 6% sales (ах. Adverlesed prices are tor 
prepasd orders FOB. shipping port. Add 3% ог 53.00 minimum lor shipping un the U.S. Pricing 
and avaitabilily subject 10 change мои notice. Address written orders to. 


910-105 W. San Marcos Bivd., San Marcos, CA 92059 
Telephone (618) 744-7314 
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Strongly Typed Languages 


Ada, Pascal, and other new languages let you 
define your own data types 


In recent years, new programming 
languages have introduced the con- 
cept of strongly typed data—a novel 
idea for persons experienced in the 
earlier, weakly typed languages such 
as FORTRAN, COBOL, BASIC, and 
PL/I. This article explains the reasons 
behind the strongly typed concept 
and how it can be used to the pro- 
grammer's advantage. 


Background 

All high-level programming lan- 
guages define a set of basic data 
types, such as INTEGER or REAL, 
and operations appropriate for those 
types. A data type and the set of legal 
operations for that type have come to 
be known as a data abstraction. 
Abstraction is not used here in the 
sense of complex or difficult; it mere- 
ly means the essential feature of a 
datum, such as the fact that it is an in- 
teger quantity, This is an extremely 
useful concept because it lets pro- 
grammers concentrate on the prob- 
lem at hand, rather than on the 
details of its solution. 

First-generation languages such as 
FORTRAN, COBOL, and PL/I sup- 
port useful and powerful data ab- 
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stractions. In FORTRAN-77, for ex- 
ample, a character-string operation, 
say concatenation, cannot be legally 
applied to data of type REAL. If this 
were attempted, the compiler would 
indicate an error, 

Many problems, however, can 
snare the unwary programmer. For 
example, the FORTRAN data ab- 
stractions for REAL and INTEGER 
types are ambiguous: they use the 
same symbols for most operations, 
Both types, for example, use the slash 
symbol (/) for division, but its mean- 
ing differs in each case. This results in 
the common error of 1 divided by 2 
returning O when 0.5 was expected. 
An experienced programmer is aware 
of the problems resulting from poorly 
defined data abstractions and avoids 
them. 

The problem with data abstraction 
in first-generation languages, how- 
ever, goes even deeper. First-genera- 
tion data types are too abstract. It is 
possible, for example, to add IN- 
TEGER variables, even though they 
represent different classes of objects, 
such as apples and oranges. Because 
the language does not recognize such 
concrete data types, it cannot warn 
the programmer when they are incor- 


rectly combined. In listing 1, for ex- 
ample, a FORTRAN compiler cannot 
prevent the addition and assignment 
operations because it is not "apples" 
and "oranges" being summed, but 
rather integer values for which addi- 
tion and assignment are legally de- 
fined. Note that in this values prob- 
lem, FORTRAN would allow the 
identifiers to assume negative values, 
even though such values might be 
meaningless. Programmers are ex- 
pected to recognize and avoid such il- 
logical operations. The result is usual- 
ly a longer and more tedious debug- 
ging phase than would otherwise be 
necessary. 


A Solution 

Problems such as these have led to 
the extension of the data-abstraction 
concept into a more powerful form in 
a new generation of strongly typed 
languages of which Pascal and Ada 
are representative examples. De- 
veloped as a teaching tool, Pascal is 
widely available and is used at most 
universities as the language of choice 
among computer science faculty and 
students, Ada, an extension and gen- 
eralization of Pascal, was sponsored 
by the Department of Defense and is 
expected to attain wide use in both 
civilian and military applications. 
Ada is more strongly typed than 
Pascal; some examples discussed in 
this article apply only to Ада, 


Nobody offers you a wider variety 
of computer printers and printer 
experience than Facit/Dataroyal ... 
all the way from low cost ($695 list) 
matrix printers, to sophisticated 
graphics and color matrix printers, to 
models that print variable size charac- 
ters and bar codes, to “daisy wheels" 
and а multimode near letter-quality 
orinter. Industry standard parallel and 
RS939C serial interfaces are available 
in all printers. 


Our products are built to perform 
day after day in the most rugged 


environments. We achieve that kind 


of reliability бу incorporating modern, 935 Main Dunstable Road, Р.О. Box 898, 


trouble-free LS! circuitry, and fewer 
moving mechanical parts along with 
a high level of quality control. 


Hundreds of computer systems 
manufacturers choose Facit/Dataroyal 
products with confidence, as do 
a great number of Fortune 500 
companies who use Facit/Dataroyal 
peripherals with their systems. 


If you want a trouble-free printer, 
contact your local computer 


printer dealer or Facit/Dataroyal, 
Nashua, NH 03061, (603) 883-4157. 


FACIT 
DATAROYAL 
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Listing 1: Defining an integer identifier in 
FORTRAN. 


INTEGER apples, oranges, pears 


pears = apples + oranges 


Listing 2: Ada allows a programmer to 
define new data types derived from butli- 
in types. 


TYPE apples 15 NEW INTEGER RANGE 
0..1000; 

TYPE oranges 15 NEW INTEGER RANGE 
0..1000; 

tedappiss, greenapples, totalappies : 
арр!ев; 

[lorída, california 2 oranges; 


И : = fedapples+ greenapples; 
„Jagal 
[lorida * = redapples + calilorniw; -tllego! 


Listing 3: This Ada subprogram defines a 


data type for digital images and specifies 
valid operations for the new type. 


TYPE size IS NEW INTEGER RANGE 
0,.255; 

TYPE pixel IS NEW INTEGER RANGE 
D..63; 

TYPE picture 15 ARRAY (size, size) ОҒ 
pixei; 


frame), trame2, frame3 : picture; 


LI 


PROCEDURE contrast (a : IN picture, b : 
OUT picture): 

END contrast; 

PROCEDURE edgedetect (a : IN picture, b : 
QUT picture); 


END edgedetect; 
PROCEDURE brighten (а г IN picture, b : 
OUT picture); 


END brighten; 
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А strongly typed language like Ada 
helps programmers avoid contextual 
logic errors by allowing them to de- 
fine their own data types. The Ada 
program shown in listing 2, for exam- 
ple, uses the TYPE statement to 
define two new data types, “apples” 
and “oranges,” which may have in- 
teger values ranging from 0 to 1000. 
Because both types are instances of 
the predefined type INTEGER, they 
inherit all the operations allowable 
for integers. Thus, all identifiers of 
the type "apples" may be added 
among themselves; so too may all 
identifiers of type "oranges." How- 
ever, identifiers of type "apples" and 
type "oranges" may not be added 
together because they are of a different 
type. Identifiers of differing types may 
not be operated upon, even though 
they may be of the same underlying 
primitive type, as in this case. Thus, 
the data-abstraction concept provides 
a mechanism for enforcing logical cor- 
rectness upon a program. 

For this enforcement policy, a 
penalty must be paid in processing 
overhead. For instance, subrange 
values must be checked during pro- 
gram execution, which slows down 
the program somewhat. However, if 
the subrange check guarantees correct 
operation of the program, it's prob- 
ably worth the price. Moreover, most 
type checking can be done at compile 
time, which exacts a small penalty for 
the benefit returned, 

Programmers may avoid the over- 
head penalty. For example, in listing 
2, a programmer could have avoided 
the subrange checking by not specify- 
ing a range in the TYPE statement. To 
eliminate the compile-time type 
check, the programmer could omit 
the TYPE statements entirely and 
simply declare the identifiers as in- 
tegers, as is done in FORTRAN. 


More Data Abstractions 

In addition to inheriting operations 
from primitive data types, user- 
defined types can also specify new 
operations, This allows a program- 
mer to define a data abstraction in the 
full sense of the term. 

In an image-processing program, a 
programmer might want to opera- 


Listing 4: Айаз enumerated types make 
far more readable programs. 


TYPE automobile 15 (ford, chevy, buick, 
datsun); 

TYPE emissions 15 (clean, dirty); 

cars | ARRAY (automobile, emissions) OF 
INTEGER 

air ; emissions; 


earstiord, clean) := cers(ford, clean) + 1; 


4 


tionally limit contrast enhance, edge 
detect, and brighten digitally encoded 
“pictures.” In Ada, this may be ac- 
complished by first defining a type 
“picture” in terms of more primitive 
types as shown in listing 3. Specifical- 
ly, a picture datum is defined as a 256 
by 256 array of picture elements (pix- 
els), each having 64 possible gray 
levels. 

The type “picture” does not inherit 
any of the operations valid for an ar- 
ray because it is defined (implicitly) 
as a private type (a special feature of 
Ada), Instead, the programmer de- 
fines the operations valid for picture 
data via the subprogram units shown 
in listing 3. 

The advantage of user-defined data 
types is that they enable the computer 
to ensure that procedures process 
only data of the correct type. For ex- 
ample, defining a data structure as in 
listing 3 enables the computer to en- 
sure that only pictures with the prop- 
er size, picture elements, and valid 
shades of gray are passed to the 
picture-processing procedures, Weak- 
ly typed languages can offer such pro- 
tection only for predefined primitive 


data types. 


New Primitive Data Types 

Complementing the usual prede- 
fined primitive data types, such as 
INTEGER, CHARACTER, and REAL, 
Pascal and Ada have a new data type, 
called scalar in Pascal and enumerated 
in Ada. 

Enumerated types make for more 
readable programs. Identifiers of this 
type may assume only those values 
listed by the programmer (see listing 
4}. The enumerated values may be 


During the month of May, 
we are offering special 
pricing on two of our 
quality RAM products: 
RAME67 and КАМ128/256. 


ЕСЕНИН = a ay 


T Reg. Price Special Price 
RAM67 $ 1200. $ 1095 
RAM256 795. 695 
RAM128 495. 395 


RAMO67 provides the high performance you 
expect from a static RAM, but also, provides low 
power and high density usually associated with 

а dynamic RAM. The CMOS RAM insures long, 
cool reliable service. RAM128/256 provides high 
density and а low price. Qur dynamic RAM is 
ideally suited to memory intensive sixteen bit 
application and RAM disk emulations. Both LDP 
boards meet the specifications of IEEE 696 and 
are backed by our one year guarantee, 


To order your RAM, call LDP or one of our 
authorized dealers—but, don't delay... special 
pricing ends May 31, 1983. 


Lomas Data Products offers a full line of quality 
S100 bus products , . . systems, software and 
other "no-nonsense" boards. 


Dealer and OEM 
inquiries invited. 


LOMAS DATA PRODUCTS, INC. L] 66 Hopkinton 
Road, Westboro, Mass. 01581 C) (617) 366-6434 
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strings of alphabetic characters but 
are not to be confused with character 
strings. In listing 4, the identifier “air” 
could be assigned a value by execut- 
ing the following statement: 


air : clean; 


If that identifier were of type charac- 
ter string, the assignment statement 


THE PRICE WAR ~- 
| | | | | ат + = “clean”: 


In every battle, we came up the victors. Not only in price, Banani Gran idin dioiii кейде 
but in service and support as well. array subscripts, which can lead to 


very readable programs because ar- 
Call to order: l- 800-257-5217 rays can be indexed by names of ob- 

(in NJ 609-424- -4700) | jects rather than as integers, as in 
FORTRAN or COBOL. tn addition, 


ж. enumerated data сап be used іп CASE 
We CO TRIS TRISTA n statements to make very readable 
ltibranch tests. 
Intertec Data Systems TriStar Data Systems le 
Corvus Concept 2 Keystone Ld In sum, the full-blown data-ab- 
Corvus Hard Disk Cherry Hill, NJ 08003 straction mechanisms of modern lan- 


С. Itoh Printers 609-424-4700 guages enable a computer to check 
Victor 9000 215-629-1289 the logical consistency of a program, 


which is all to the programmer's 


benefit. A programmer may choose 
FOR YOUR IBM PC 


to ignore this feature out of laziness 
or to avoid extra overhead. But once 

Programming Made Easy 

Stop struggling with incomplete, 


learned, this concept is easy and can 
disorganized |ВМ-РС Manuals. Learning 


Learning IBM BASIC help to produce error-free programs 
to program can be a relaxed, enjoyable 


For the Personal Computer and ease maintenance of existing pro- 
experience with Dr. David Lien's definitive 


grams. № 
450-page handbook for the IBM-PC 
Learning ІВМ BASIC's easy-to-follow 
format will soon have you writing custom 
software for your PC — evan Н you're 
completely new to computers, 1978. 
ме кек! Mong Baek pum, ч 9. Grogono, Peter, Programming in Pascal, 

J озв Ту i қ 

satiafled with this book fer any reason, revised edition. Reading, MA: Addison 


return It to CompuSoft in salable condition i Wesley Publishing Co., 1980. 
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OC I OPUS 


Tr 


Printer Parallel Interface 


f 
Printer RS2 
Async Serial intaaies 


i ems be 1, | 


МЎ 


Host Computer 2 8 / 


Mass Storage Memory 


yl 


eu 
A multi-functional Octopus 
It's a printer buffer, a printer spooler, frees Standard product includes: ZBO CPU 
computer time and enables copying capability. One parallel input port (centronic printer and 
IBM PC compatible), one paraliel output port 

A data protocol translator: | (centronic printer and IBM PC compatible), 
parallel to parallel parallel to serial two Serial RS232 Asynchronous ports, BKB 
serial to parallel ^ serial to serial resident memory. 
A multitask data channel controller: Options include: 
• enables host computer to communicate Up to 256KB upgradable memory 

to multiple peripherals simultaneously. Graphic enhancements. 
“ enables multiple computers to communicate Modem with Auto Dial capability. 

with multiple peripherals simultaneously. Two additional parallel ports 
* compatible to most interface protocols. Two additional Serial RS232 Asynchronous ports. 
All in one for only $197.50. Customized software enhancements. 


computer peripherals ius 


1117 Venice Boulevard Los Angeles CA 90015 Сан СОПЕСЕ (213) 2598-1297 Telex: 194561 LSA 
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Software Review 


Solarsoft 
A Design Package for Solar Buildings 


Winslow Н. Fuller 
Equinox Inc. 
The Granite Block 
Peterborough, NH 03458 


Designing efficient passive solar residences and small 
office buildings is a complicated process. Although the 
basic principles of passive solar design are simple, their 
successful execution requires a thorough understanding 
of their physics and practical application. The four pro- 
grams in the Solarsoft package enable the experienced 
architect/engineer or owner/builder to fine-tune the 
design of any passive solar building. The following is a 
review of the four programs. 


Sunpas 

Sunpas is an interactive program that can quickly 
estimate the auxiliary (or backup) heating requirement 
and solar contribution ("percent solar") of a passive solar 
building. The program uses monthly correlations devel- 
oped at the Los Alamos Scientific Laboratory (LASL) in 
Albuquerque, New Mexico. This Solar Load Ratio 
method has become the standard estimation technique in 
the solar industry and is described in detail in the Passive 
Solar Design Handbook, vol. 2. (DOE/CS-0127/2), 
available from NTIS (National Technical Information 
Service), 5285 Port Royal Rd., Springfield, Virginia 
22161. 

The method uses the Solar Load Ratio (SLR) as the 
main parameter for estimating building performance. 
The SLR is the ratio of solar gains absorbed by a building 
in a given period of time (usually a month) to the heat 
lost during the same period. From this, the program cal- 
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tions. 


426 Мау 1983 © BYTE Publicatians Inc 


culates the Solar Savings Fraction (SSF), which yields the 
auxiliary heating requirement. The SSF is the building's 
“solar savings’ divided by its “net reference thermal 
load." For most buildings, the net reference thermal load 
is the load on an equivalent building without the passive 
system, and thus the SSF is in fact the percent that the 
solar system contributes toward the heating of the 
building. 

Sunpas is menu driven, A setup menu specifies the re- 
quired input data, including building heat loss, internal 
heat gains, shading, and location information. 

The "climate responsive takeoff" menu asks the user to 
define each building surface as to type (solar or 
nonsolar), area (width and height), and overall u-factor 
(heat-loss coefficient). If a surface is solar, the user must 
specify its azimuth and tilt, solar absorption, night in- 
sulation R-value (resistance, or measurement of the 
tendency of a material to retard the flow of heat), two 
key fixed shading overhang parameters, and one of five 
user-defined monthly shading patterns. 

The "ground responsive" heat-loss menu allows the 
designer to specify heat loss with reference to a constant 
temperature source such as the earth—a nice feature. Al- 
though the heat-loss value may not be entirely accurate, 
it gives a good approximation of basement heat loss when 
the ground temperature is accurately estimated. 

The "infiltration and perimeter" menu asks only for the 
total building volume and the average air infiltration rate 
in air changes per hour (AC/hr). The AC/hr value is im- 
portant because it is generally a large part of the total 
heat loss. Average uninsulated houses have values ap- 
proaching 1.0 AC/hr, while superinsulated houses are 
near 0.2 AC/hr. If there is a slab instead of a basement or 
crawl space, the perimeter heat loss can be defined in this 
menu section by the length of the exposed perimeter and 
a single heat-loss coefficient. 
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At a Glance 


Name 
Suripas, Sunop, Tswing, and Solgain 


Type 
Monthly SLR correlation method and есопотк analysis of passive 
solar buildings 


Manufacturer 

Solarsoft Inc. 

РОВ 124 

Snowmass, СО 81654 
| [303] 927-4411 


Price 
5700 for ай four programs together, $395 for Sunpas and Sunap 
only, $395 for Tswing and Solgain only 


Format 
514 Anch floppy disk 


Language 
Applesoht BASIC 


Computer Needed 
Apple i! Plus with 48K bytes and two disk drives with an optional 
BO-coiumn printer 


Documentation 
!60 pages. in 3-ring binder (includes 1) complete examples] 


Audience 
| Archiüecuengineers and ownerfbuuders involved in design of 
passive solar buildings. 


Jones Heat Load Profile 


<— Reference 
Load 


с Orr x 
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Figure 1: Sunpas can produce a bar chart of the monthly aux- 
iliary heating load and solar saving fraction. 


The "internal gains" menu allows the user to specify 
the average daily level of internal heat gains from people, 
lights, and appliances. These gains partially reduce the 
heating load, The menu also asks for the average thermo- 
stat setpoint. This is the setting, weighted hourly, of the 
thermostat. For instance, a 68°F day and 60°F night set- 
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ting would yield an average of about 65°F. This value has 
а pronounced effect on the total heating load of a 
building and should therefore be selected with care. 

Before running the analysis, the user must ensure that 
the disk contains monthly average climatic data for the 
building site. The data includes the latitude and altitude 
of the site, the monthly average ambient temperatures 
and daily swing (needed to calculate monthly average 
degree-days for any base temperature), and the average 
daily solar radiation. (This information is available for 
some 200 cities in the U.S. and Canada in the DOE hand- 
book previously mentioned. The data disk of examples 
supplied with the software has approximately 15 cities on 
it.) 

You run the program from the analysis set of menus. 
During the calculation phase, the program periodically 
delivers messages of its status so that the user is not left in 
the dark, The calculations usually take less than a 
minute, although the execution time may be longer if a 
large number of passive systems are present. The results 
can be printed directly and saved on disk as well. 

The analysis menu lists three printing options for the 
computed results: the "complete print," which gives 
detailed information for each passive system specified; a 
"partial print," which repeats all important input data 
and all total building results (table 1); and "final results," 
which gives only the monthly SSF and auxiliary heating 
values. 

I find that the "partial print" option is the best, because 
it repeats the input values and gives a nice breakdown of 
heat-loss sources and a summary of the monthly solar 
radiation absorbed. The final monthly results lists the net 
backup fuel requirement, the yearly tota] auxiliary use, 
and solar saving fraction. The complete printout gives 
the same information, but with the solar radiation data 
listed for each system. 

A Sunpas graphics routine, available from the general 
graphics menu, produces a bar chart of the monthly aux- 
Шагу heating load, with the solar contribution high- 
lighted. Title labeling requires user-supplied graphics 
text-editing software. Figure 1 shows what is possible. 


Sunop 

Sunop accepts input from the Sunpas program and 
either calculates life-cycle costs of the passive solar 
system or determines the optimal mix of energy conserva- 
tion and passive solar features for particular design and 
system cost regimes. Additionally, Sunop can graph a 
variety of parameters for presentation. Economic 
variables and analysis menus are used to set up and run 
the program. 

The economic-variables menu allows the user to enter 
or edit default economic values, including financial 
period, down payment fraction, mortgage term, annual 
loan interest rate, discount rate, inflation rate, fuel infla- 
tion rate, taxes, maintenance and insurance costs, and 
fixed and variable system costs. The analysis follows the 
method found in the Passive Solar Design Handbook (see 
chapter H and appendix E of that publication for defini- 
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Table 1: A typical partial print report from Sunpas. 
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Figure 2: Graphic output of one of Зипор 5 life-cycle cost runs. 


tion of terms and method of economic analysis). To per- 
form the optimization routine, a builder's cost file must 
be created. In it, a user specifies different levels of insula- 
tion and their costs for each building component (wall, 
ceiling, etc.). From this information, Sunop can deter- 
mine whether it is more cost-effective to add insulation or 
passive solar area. 

Sunop will output results either in table or graph form. 
Figure 2 shows probably the most useful presentation for 
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life-cycle results. It is a plot of the net present value (dis- 
counted savings at current dollars) of a particular passive 
solar system versus the area of the passive system. For the 
building in this example, Sunop shows the optimal size of 
a passive solar system, given the economic assumptions 
in this program run. Another useful option is a printed 
table of annual cash flows for a particular system. 


Tswing 

Tswing is a thermal network analysis program that cal- 
culates the temperature at different locations throughout 
a passive solar building on an hourly basis. These loca- 
tions are known as nodal points. A heating and cooling 
thermostat can be associated with any node (a maximum 
of two). Engineers will recognize this technique of net- 
work or nodal analysis as a generalized method for solv- 
ing transient heat flow problems by the implicit finite dif- 
ference technique. {In fact, this program is general 
enough to solve many nonsolar heat transfer problems.) 

A thermal network consists of a system of intercon- 
nected nodes (figure 3). The user must specify the capaci- 
tance (ability to store heat) of each node and the con- 
ductance (rate of heat transfer between nodes} of each 
interconnection. [п addition, the user must define heat 
gains from external sources such as sunlight, lights, and 
appliances. Tswing is able to calculate the hourly 
temperatures of each node for up to 14 days and plot any 
node over a 24-hour period. Graphic overlays are also 
possible. 

Tswing is an ideal program for fine-tuning the thermal 
storage mass in passive buildings. In particular, it allows 
the designer to check for living space overheating and 
potential freezing problems in unheated areas such as 
sunspaces. 


Tswing Submenus 

Tswing contains five submenus that help the user to in- 
put data and run the program. From the main menu, the 
user can describe the building either node by node or 
zone by zone. Most novices choose the zone menu 
because it prompts the user for specific values and then 
automatically creates the matrix for the analysis. The ex- 
perienced user usually selects the node-by-node menu 
because it is quicker. The user must define, in addition ta 
building-related data, the weather data through the 
weather menu. Finally, the run menu is used to set up and 
perform the actual hour-by-hour analysis. 

The zone menu is divided into three sections. The zone 
section prompts for such data as number of zones, floor 
area, thermal capacitance, exposed-wall area, volume, 
and heat-transfer coefficients. The mass section prompts 
for the number of nonwater thermal mass units and the 
number of their layers and amount of surface area, as 
well as the heat-transfer coefficient between them and the 
house air. The water section asks for the number of water 
mass units and their diameter and height, as well as 
various heat-transfer details. 

The node menu requires that the user enter data via the 
submenus of capacitances, conductances, and constant 
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Figure 4: Tswing enables a user to test the effect of various 
parameters such as airflow rate on a solar design. 


Г loss, Next, the user defines other important parameters 
that describe the operation of the building through the 
Following submenus: movable night insulation, internal 
heat gains, thermostat setpoint, and solar distribution 
patterns. 

A nice feature of Tswing is that as many as five dif- 
ferent solar distribution patterns can be defined and then 
varied in the run sequences. Thus one pattern may con- 
sist of radiation for a south-facing window with an over- 
hang, another for a south-facing window without an 
overhang, another for a 30-degree skylight, another for 
an east-facing window, etc. 

The weather menu requires the user to define the am- 
bient temperatures and solar radiation for as many as 
Figure 3: Tswing describes a building as a thermal network of fourteen days. In the solar radiation section, the user is 
heat conductances and capacitances. able to enter hourly radiation values from sunrise to 

sunset for each of five different surfaces. These surfaces 
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Figure 5: Solgam computes the heat gained by a building as a 
result of the sun's rays passing through its windows. 


must correspond to the five different solar distribution 
patterns mentioned above. Actually, a user needs to enter 
only the total daily radiation and the number of sunlight 
hours. Tswing will compute the values automatically in a 
sine-wave pattern with the peak at noon. The hourly am- 
bient temperatures are entered in a similar fashion. The 
same sine-wave auto-entry feature can be used here as 
well The user needs to enter only the average 
temperature and the daily temperature swing. 

Before the actual simulation can start, the user must 
first define the initial temperatures of each node (default 
values are 65?F), the number of days in the simulation, 
and the specific display format on either the screen or the 
printer. The selection of the number and type of days is 
very crucial. For instance, the user can define a clear, 
cold day and a cloudy, cold day, etc. Then by simply 
changing the order or number of days, the user can 
quickly "see" the building’s performance in all possible 
weather scenarios. 

At this point, the user is ready to begin the simulation. 
The best way to do this is to print the results first 
(selected nodal hourly temperatures and net backup heat- 
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The Advertising Council is the biggest 
advertiser in the world. Last year, with 
the cooperation of all media, the Coun- 
cil placed almost six hundred million 
dollars of public service advertising. 
Yet its total operating expense budget 
was only $1,147,000 which makes its 
advertising programs one of America's 
greatest bargains... for every $1 cash 
outlay the Council is generating over 
$600 of advertising. 


U.S. business and associated groups 
contributed the dollars the Ad Council 
needs ta create and manage thís 
remarkable program. Advertisers, ad- 
vertising agencies, and the media 
contributed the space and tíme. 


Your company can 
believe in support 
efforts to help meet the challenges 

which face our nation today, then your 
company can do as many hundreds of 


lay a role. If you 
ng public service 


ing and/or cooling load) and then rerun selected parts of 
the simulation for graphic presentation. An unfortunate 
limitation of the software is that only one day can be 
graphed. It is possible, however, to overlay different 
simulations (as in a parametric study) on one graph 
(figure 4). This is an excellent feature to have when you 
are presenting different options of a design to a client for 
review. 


Solgain 

Solgain calculates the clear-day solar gains on the 
twenty-first of each month. It calculates, from the 
horizontal and overhang size, incident and transmitted 
radiation through single- or double-glazed windows, 
with varying shading coefficients, orientation, and tilt. 
Solgain menus prompt for some 16 input parameters. 
These include the window's latitude, angle from the 
horizontal, azimuth, shading coefficient, heat-transfer 
factor, dimensions, and fixed and adjustable overhang 
details and dimensions. 

Solgain displays results either graphically or in table 
form, A nice feature is its ability to plot hourly solar 
gains (figure 5). The user has the choice of selecting any 
two of the following solar radiation components: inci- 
dent, incident (shaded), transmitted, or transmitted 
(shaded). 


Conclusion 

The Solarsoft package is a tour de force for quantifying 
passive solar building performance. The Sunpas, Sunop, 
Tswing, and Solgain programs are the state of the art in 
microcomputer estimation techniques, Our architectural 
and engineering firm regularly uses the Sunpas and 
Tswing programs to analyze and fine-tune the passive 
solar buildings we design and are consulted about. They 
are a quick and inexpensive alternative to mainframe 
simulation methods, № 


others—large and small—have done. 
You can make a tax-deductible con- 
tribution to the Advertising Council. 


At the very least you can, quite easily, 
find out more about how the Council 
works and what it does. Simply write to: 
Robert Р, Keim, President, The Adver- 
tising Council, Inc., 825 Third Avenue, 
New York, New York 10022. 


A Public Service ot Thia Magazine 
BUNCH & The Advertising Council. 


The cost of preparation nf this advertisement 
was paid for by the American Business Pross, 
the association of specialized business pubii- 
cations. This space was donated by this 
magazine. 
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In business, its often the little 
things that count. Ánd you can 
count on IBM for a lot of them. 

That is, we make a wide range 
of low-cost, easy-to-use small 
computers to help businesses of all 
types and sizes solve big problems. 

Like inventory control, for 
instance. IBM small systems can 
tell you whats what with your wid- 
gets: How many you have on hand. 
How many you need to fill existing 
orders. Where to ship and when. 

If you want to improve customer 


some of 
rest ideas 
very big. 


service, we're al your service. 
With small systems that help your 
sales force match orders to inven- 
tory, figure a price and guarantee 
a delivery date. (All of which 
helps guarantee a sale.) 

IBM small systems can help 
your marketing manager make price 
changes quickly. And your billing 
department improve cash flow by 
invoicing customers more efficiently. 

When you write your customers, 
you can get letters and reports out 
faster. 

But thats just 
the beginning. 
IBM has office 
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administrative systems that take 
the work out of paperwork. As well 
as distributed systems that sim- 
plify and speed up the process of 
sending information back and 
forth between several locations. 

The point is, whatever your 
problem—sales forecasting and 
analysis, billing, payroll, job esti- 
mating, order processing, 


production control, and even 
energy management — its no prob- 


lem for IBM. 
We have the 
right small sys- 
tem for the right 
job. And an 
IBM pro- 
fessional to 
recommend the 
one best for you. 
Whats more, | 
our small systems 
are designed to be 
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easy to learn and use. So you can 
put them to work quickly. 

As your business grows, so can 
your IBM system with more stor- 
age capacity, work stations, 
printers and communication lines. 


IBM Small Systems come 
with a special feature. IBM. 
IBM small systems come with a 
lot of excellent features. But the 
best feature of all is that they come 
from IBM. Which means you can 
get IBM education, service and 
support. 
For further information on 
IBM small com- 
puters for your busi- 
ness, call your 
local representa- 
tive or IBMs toll- 
free number below. 
” Well show you 
that an idea doesn't 
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be great. EG ELI! 
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Color Computer 


Find out how the Color Computer interfaces 
with the outside world, 


Colin |, Stearman 
143 Ash St. 
Hopkinton, MA 01748 


My TRS-80 Color Computer was not home long before 
I was searching through back issues of BYTE to find out 
what was known about the internal workings of the unit. 
My interest aroused by a few excellent articles (see 
references 1 and 2), | was soon “peeking” and “poking” 
around inside my new purchase to find out more. 

This article should further whet your appetite for ex- 
ploration by giving you details on how the Color Com- 
puter interfaces with the outside world. I have also in- 
cluded some other tidbits of information to help you on 
your way to a better understanding of the internal work- 


ings. 


The Peripheral Interface Adapter 

The MC6809E microprocessor interfaces with the out- 
side world (and some other internal devices) through a 
PIA (peripheral interface adapter) integrated circuit (IC), 
numbered MC6821 by Motorola. The MC6821 pin con- 
figuration is shown in figure 1, 

The purpose of the PIA is to enable the microprocessor 
to receive and transmit signals and interrupts from the 
outside world. Because these needs vary 50 much with 
each application, the MC6821 has been designed with 
maximum flexibility in mind. The IC contains two in- 
dependent interface circuits, which are nearly identical in 
operation. Each circuit can receive or transmit as many as 
eight digital signals in any combination (three in, five 
out; one in, seven out; etc.). In addition, each has two 
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control lines, one dedicated to input and the other selec- 
table as either input or output. 

There are actually two РІАѕ in the Color Computer, 
one mainly for accepting keyboard entry (PIA1) and the 
other for external communication (РІА2). Each PIA is 
assigned four memory locations; PLA1 has hexadecimal 
addresses FFOO through FFO3 and РІА2 has hexadecimal 
addresses at FF20 through FF23. In fact, only the least 
significant 2 bits of the address are used, along with the 
"chip-select" signal, making hexadecimal addresses FFO4 
and FFO8 through FF1C for PIAI equivalent to hexa- 
decimal FFOO. Also, only the least significant 2 bits are 
used with the other РІА1 and PIA2 addresses. 

A block diagram of the input/output (I/O) com- 
ponents in the Color Computer is shown in figure 2. The 
PLAs receive and transmit signals to the digital-to-analog 
(D/A) converter, keyboard, joysticks, joystick fire but- 
tons, cassette port, RS-232C port, video-display genera- 
tor IC, analog comparator, audio-output selector, single- 
bit sound output (produces sound by switching one bit on 
and off rapidly), memory size jumpers, and interrupts 
used for timing purposes. 

Figure 3 shows the allocation of the I/O and control 
lines of the two PLAs. The function of each of the iden- 
tified lines is given in the following sections. 


The Cassette Interface 

Both the incoming and outgoing audio signals are 
passed through signal-conditioning circuits. Data is 
recorded on tape by а frequency-shift-keying (FSK) 
technique. This circuit can be used for many purposes not 
related to cassette storage. The output of the D/A con- 
verter is connected to lines PA1 through РА? of PIAI via 


UNCH! 


The inventor of VisiCalc; the world's leading software product, introduces 
TK!Solver' —the revolutionary way to crunch problems on a personal computer. 


With VisiCalc, Software Arts™ created an 
entirely new application for personal 
computers—the electronic spreadsheet. 


have stated your problem, simply enter 
the known values, then solve the problem 
with a single keystroke. 


Now Software Arts has developed For even easier problem solving use 
TKlSolver, another entirely new and | 1 aTKlSolverPack" in which models for 
different application for personol com- | solving common problems in such areos 


as finance, engineering and education 
have already been formuloted by 
professionals in these fields. 

There is no software product in exis- 


puters— the problem solver, Business and "s | 
financial problems. Scientific and engi- | С г UR 
neering problems. Architectural and build- | № К ate o | 


ing design problems. Any kind of problem 


you can dream up, in any areo. 6 р tence that solves problems as quickly, flex- 
What's so revolutionary about that? . ibly, and easily os TKiSolver- The Problem 
Simply this: the power of the TK!Solver < Cruncher". іп fact, no other software prod- 
program comes from the ease with which | uct even works ће way TKlSolver does. It 
you can set up problems, vary assumptions, is а necessity for personal computer owners. See 
find solutions, and disploy results. All the facilities for yourself. Visit your nearest computer store for a 
needed to solve the problems—simple or complex - demonstration and find out how much you can do with 
are built-in, and need not be developed. Once you a personal computer when it thinks as flexibly as you do. 
Software Arts 
27 Mica Lone, Wellesley, МА 0218) 


TKiSolvar TK)SolverPock and TKISolver- The Problem Cruncher ore trademarks of Software Arts, Inc. Software Arts is a trademark of 
Soltwore Arts, Inc. and Software Arts Products Corp. VisiCalc is o trademark of VisiCorp. Copyright © 1983. Softwore Arts, Inc. All rights reserved. 
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Figure 1; The peripheral interface adapter (MC6821) provides a 
flexible general-purpose interface between any of the 6800 series 
microprocessors and the outside world. 


a scaling circuit. This results in an analog voltage at pin 5 
of the cassette socket. This voltage varies from 55 
millivolts (mV) to 1.126 volts (V) in 17-mV steps. Out- 
putting numbers from 0 to 63 onto the upper 6 lines of 
PIA2 will set the voltage. To demonstrate this, connect a 
voltmeter or oscilloscope (set to direct-current coupling) 
to the cassette output, pin 5. Then enter and run this 
BASIC program: 


10 FOR [=0 TO 63 

20 POKE 65312, (PEEK(65312) AND 3) OR (I«4) 
40 NEXT I 

50 GOTO 10 


Your meter or oscilloscope will show a slowly rising 
direct current (DC) voltage, which will suddenly fall to 0 
and then start rising again, The result will be a positive- 
going sawtooth waveform. The slowness is due to the 
relative slowness of the BASIC interpreter. À machine- 
code routine would be much faster. 

In line 20, multiplying I by 4 shifts the value of I to bits 
2 through 7. Using the AND function with 3 and the cur- 
rent contents of the address returns the value of bits 0 and 
1. Use the OR function with the result and the desired 
number, and put the final result back into the PIA, This is 
an important technique that you will see used elsewhere 
in this article. It allows modification of selected I/O lines 
without interfering with others. 

Remember that this output is a voltage signal and that 
no power can be drawn from it, However, it can be inter- 
faced with operational amplifiers and other analog 
devices to perform an unlimited number of control func- 
tions, enabling your Color Computer to control a variety 
of analog hardware with the right interface circuit. 
Possibilities include temperature control, model train 
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Figure 2: The TRS-80 Color Computer input/output system. 


The two PIAs are efficiently used to perform all of the IO tasks 
needed by the Color Computer. The PIAs pass signals that are 
used for functions ranging from keyboard entry to cassette- 
recorder control to graphic-display control. 
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Figure 3: The PIA pin assignments. All available connections to 
the two PIAs are used, in some cases for more than one purpose. 


The great flexibility of the MC6821 makes this efficiency possible. 
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speed regulation, and servomechanical-positioning sys- 
tems. Applications are limited only by your imagination. 

The cassette port also contains a relay contact for start- 
ing and stopping the recorder. The contact is rated at 0.5 
amperes (A) at 6 V. It is completely isolated from all 
other computer circuits and can therefore perform any 
on/off function you wish, within the current and voltage 


| limitations just noted. Figure 3 shows the PLA connection 


for this relay. To close the relay use: 
POKE 65313,PEEK(65313) OR 8 
And to open it use: 


POKE 65313,РЕЕК(65313) AND 247 


All kinds of possibilities should spring ta mind for this 
simple digital output, including "reaction-timing" games 
and on/off control of lights, motors, and other electrical 
devices through interfacing relays. 


The R5-232C Interface 

This port interfaces with the outside world in a serial 
fashion, as does the cassette port. However, the voltage 
levels are consistent with the ЕТА (Electronic Industries 
Association) Standard, which says that a 1 is any voltage 
from —3 to —25 V and a 0 is any voltage from +3 to 
+25 V. (However, RS-232C inputs to the Color Com- 
puter should not exceed plus or minus 12 V.) Figure 3 
shows you where the RS-232C lines connect. Notice that 
Carrier Detect is on an interrupt line. The associated con- 
trol register could be configured to enable this signal to 
cause an irtterrupt, if it were necessary for your program. 

The Color Computer has a subset of the available 
signals in the RS-232C standard. They are Data 
Transmit, Data Receive, Carrier Detect, and Signal 
Ground. The Color Computer owner's manual will give 
you the pin locations. Transmitted signals from the Color 
Computer are at approximately plus or minus 10-V 
levels. 

The functions of all signals, with the exception of Car- 
rier Detect, are implied by their names. Carrier Detect is 
a signal sent to the Color Computer by the other device 
(modem, etc.) to say that the device is there and ready, 

You can output data through the port by connecting a 
9-V battery between Signal Ground and Data Receive. 
Put the negative side of the battery to Signal Ground. 
Then, type LLIST to output your program through the 
port output line (put your oscilloscope on the line if you 
have one), and the OK prompt will reappear. If the pro- 
gram is long, it might take a while because transmit speed 
is only 600 bps (bits per second, or about 60 characters 
per second) using LLIST. 

RS-232C data is transmitted serially as one 0 start bit, 
seven data bits (least significant bits first), a О for bit 8, 
and two 1 stop bits. A total of 11 bits are sent for each 
character, The "at-rest" condition of the line is a 1. 

On power up, the serial-transmission rate is set at 600 
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bps to be compatible with Radio Shack printers. You can 
change this rate by putting parameters into hexadecimal 
addresses 0095 and 0096. The first holds the most signifi- 
cant byte. Initially the value is 87 (0 in 0095, and 87 in 
0096), generating 600 bps. Experiment with different 
numbers, and you'll find that the speed can be varied 
from 110 to at least 4800 bps. An 18 will give 2400 bps, 
and 180 results іп 300 bps, for example. 

Many RS-232C interfaces are commonly implemented 
using a universal asynchronous receiver/transmitter 
(UART) IC, This takes care of all timing and synchroniz- 
ing. A UART has the capability of receiving and 
transmitting data simultaneously. But the Color Com- 
puter doesn't have a UART, so these functions must be 
performed by software, requiring some pretty fancy pro- 
gramming. However, I can demonstrate here that the 
Color Computer is capable of transmitting at various 
rates through the RS-232C port. 

The program in listing 1 is in machine code and will 
continuously send a character you type, at the rate you 


select. It uses a machine-code loading techni,4ue described 
in the Color Computer BASIC manual, No heed is paid 
to the Carrier Detect or Data Receive lines for this 
demonstration, Repeating the character triggers your 
oscilloscope, allowing you to study the waveform of the 
data. Remember, it transmits the character in ASCII 
(American National Standard Code for Information In- 
terchange), 

Study the flow diagram in figures 4a and b to see how 
the program works. Delays are developed using loops in 
machine code similar to FOR. . .NEXT in BASIC. Smail 
delays can also be created using the NOP (no operation) 
machine-code instruction, which causes the microproces- 
sor to do nothing for two machine cycles, or the BRN 00 
(branch never) instruction, which uses up three machine 
cycles, 

The Color Computer runs at 0.895 MHz, making each 
cycle last 1.117 microseconds (us). The machine-code 
routine must delay the program for 93 machine-code 
cycles times the bps code, between outputs of each bit. A 


Listing 1: Variable-bps-rate R5-232C transmitter. This demonstration program polls the keyboard for a depression and continually 
transmits the ASCI code for that character via the RS-232C port, An oscilloscope lets you study the resulting waveform. 


5 CLEAR 25,3950 

6 DIM ВАТЕ (7) 

7 FOR I=1TO7:READRATE(1): НЕХТ 
В БАТА 84,32,15,8,і,2,1 
10 Аг3957 

12 AA=A 

17 DATA AD,9F,A0,0D 

29 DATA 27,08 

21 DATA &1,03 

23 DATA 26,04 

25 DATA ЦЕ 

27 DATA TE,B4,Fa 

29 DATA АТ7,ЕС,6А 

30 DATA à6,8C,67 

31 DATA A7,8C,656 

32 DATA €9,8C,63 

33 DATA аР 

35 DATA В7,Ғһ,20 

37 DATA 26,00 

39 DATA 26,00 

41 DATA 26,00 

83 DATA 26,0C 

45 DATA AD,8C,32 

47 DATA 10,8Е,00,08 

#9 DATA A6,BC,UD 

57 DATA 84,02 

53 DATA В7,РҒ,20 

55 DATA AD,8C,23 

57 DATA 66,8С,й2 

59 DATA 31,А2 

61 DATA 26,EF 

63 DATA 26,00 

65 DATA 12 

67 DATA 86,02 

69 DATA В7,ҒҒ,20 

71 DATA 26,00 

73 DATA ВР,00.04 

75 РАТА 26,00 

77 DATA 30,82 

79 DATA 2€,F^ 

Bí DATA А?,ВС,06 

83 DATA AL,8C,03 

89 DATA 5E,BC,À5 

91 DATA 82,00,03,12,12,30,82 
93 DATA 26,ҒА,Е6,8С,15,С0,01 
95 DATA 27,0E,2€,00,6E, 00,06 
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96 DATA 12,12,30,82,26,ҒА,бЕ 

97 DATA 8C,EE,39 

ЗЕ DATA LAST 

99 FRINT"LOALING MACHINE CODE....° 

100 FEAD HEXS 

102 IF HEXS="LAST™ THFM 150 

105 GCSUR 1000 

110 FRINT"ADDHESS:*;A,"DATA: ";HFX5;" /“s BYTE 
120 PONE #,ВУТЕ 

125 А=А+1 

130 IF А>5095 THEN ERINT"CUT СЕ BEMORT":ERD 
125 GOTO 190 

150 BsINT(AA/256) 

155 FOKE 275,83 

160 РОХЕ 276, AA-B* 256 

165 PRIXT*CODE ENTRY СОЕРІЕТЕ" 

166 JNPUT°<RFIURNS TO CONTIMUI";AS 

170 CLS:PRINT"RAUD RATE SELECTION” 

171 FRINT236,*0 ~ STOP": PRIFTSEa,"1 — 150° 


172 РЕВІНТ?10С,"2 - 300" 
173 PRINT2132,"3 - 600° 
174 bEINT21!6u,"4 - 1200" 
175 ЕКІНТӘ79Е,45 - 2400" 


176 PRINTL228,"6 - hBCO":PRINT3250,"7 - 9600" 

177 EFRIN T2326 , *SFEED" ; 

178 INPUT BD 

179 IP BE<O OB BD>? THEN 177 

180 IF BD=0 THEW CLS:END 

190 CLS 

192 ERINTERZ230,"PHESS АНТ KEY TC" 

193 PRIKT2262,"TFANSMIT ITS COLE” 

194 РВІНТ2292,"<ЕВЕАК> TO SET SPEED” 

200 POKE 4081,RATECED) 

210 AzUSF(O) 

220 GCTO 170 

1000 IF LEN(HEXS)»2 THEN FRINT"DATA ERPOR*:END 

1005 UPSASC(HEXS) 

1070 LOsASC(RIGHTS(HEXS,1)) 

1015 ЕТТЕ-0 

1220 IF ПР>6% AND UP<71 ТЕРЕН BYTE=( UF-55)* 16: 0TO1050 
1025 IF 02247 AND UP<SE THEN РУТЕ={ 0-88 }*16: GOTO1050 
1030 PRINT"DATA ERROR: "7HEXS 

1040 FND 

1050 ІР 10>6% АНГ LOC?71 THEN EYTESEYTE4(10-55)i1RETURM 
1060 IF 16247 AND LOC58 THEN БҮТЕсЕТТЕР(І, 0-88): RETURM 
1070 GOTG 1030 


Presenting the 


ONE PRINTER 


for letter-quality work, high-speed drafts, and graphics, too. 


Ry 


Р 135 Toshiba's unique 24-pin 

matrix printer works with 
most micros on the market to deliver capa- 
bilities you won't outgrow. At 100 CPS, it's 
twice as fast as a dalsy wheel printer and 
turns out perfectly formed characters with 


The P1350 with Toshiba's quick, quiet, accurate 
sheet feeder. 


Circle 519 on inquiry card. 


Rete, 


our fine 8-mil pins and overlapping dots. 
Draft quality output climbs to 192 CPS. And 
our all-purpose printer also creates high- 
resolution graphics that are dot- 
addressable at 180 x 180 per inch. 

You get crisp originals and up to 4 copies 
on letter sheet paper or continuous forms 
from 5” to 15" wide. Of course, the P1350 
with Qume Sprint 5 emulation has all the 
industry-standard features including multi- 
ple fonts, pitches and line spaces. And any 
feeding system, including our optional 
integrated sheet feeder. 

See this high-performance, ultra- 
reliable, reasonably-priced printer in action 
at your Toshiba dealer. Or contact us for 


details. 
1-800-648-5000 
Ask for Operator #198 
in Nevada, call 


1-702-329-9411 


In Touch with Tomorrow 


TOSHIBA 
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(4a) (4b) 


LOAD 'Q' START 
RIT TO OUTPUT 
7 ONE 
ADDITIGNAL DELAT START 
JUMP TO DELAY 
SUBROUTINE 
LOAD ВІТ 0 OF 
ЕТТЕ TO OUTPUT 
OK 
T 
JUMP TO DELAY 
SUBROUTINE 
LOAD BIT 1 OF 
BYTE TO OUTPUT 


| 


FON 
JUMP TO DELAY 
SUBRCUTINE 


NO OPERATION 


LOAD '1' STOP 
BIT TO OUTPUT 
JUMP TO DELAY TWO 
SUNAOUTHIÉ aTOP 


ADDITIONAL DELA? 
JUMP ТО DELAT 
SUBROUTINE 


Figure 4a and b: Variable-bps-rate flow diagram showing a 
variable delay subroutine (4b) used to minimize storage space 
consumption. The main routine (4a) could be modified to 
transmit one stop bit if desired. 


Figure 5: Audio-signal-select multiplexer. A solid-state analog 
switching IC is used to route audio signals from one of three 
sources to the television modulator, The second half of the IC is 
used for selection of the joystick signals, 
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subroutine is used to create this time delay, resulting in 
the equation: 


bps code Х 93 X 1.117 = delay in microseconds 
The bps code for each desired rate is computed by: 
bps code = maximum bps/required bps 
In this program, the maximum bps is 9600. The variable 
bit rates and codes are shown in the following table. 


After each bit is loaded into the output port, this delay is 
called and the associated data-rate output results. 


Data Bps Required Actual 
Rate Code Delay Delay 
150 64 6.67 ms 6.65 ms 
300 32 3.33 ms 3.32 ms 
600 16 1.67 ms 1.66 ms 
1200 8 0.833 ms 0.831 ms 
2400 3 0.417 ms 0.416 ms 
4800 2 0.208 ms 0.208 ms 
9600 1 0.104 ms 0.104 ms 


The Audio Interface 

When you use Color BASIC's sound-producing in- 
structions, audible signals are routed through the televi- 
sion modulator to your television speaker. Complex 
sounds generated by the game cartridges may also be 
directed to the speaker. The switching is performed by 
one half of a dual four-channel analog multiplexer 
(Motorola MC14529B). The other haif is used for the 
joystick inputs described later. The МС14529В selects 
one of four analog sources to switch to the output, based 
upon a 2-bit binary code. The IC can also be totally 
disabled by making PIA2, line CB2, equal to 0. Figure 3 
shows the PIA outputs that feed to this ІС, Figure 5 
shows the logic circuit that accomplishes this switching. 

There are only three sources of audio signals (AUDIO 
ON, SOUND, and a game cartridge), so the fourth line is 
unused. To select the audio multiplexer, PIA2, line CB2, 
must be a 1, and the right code must be output from 
PIA1, lines CA2 and CB2. The following table shows the 
audio-selection-code combinations and their effects. 


РГА? PIAI PIA1 Resulting 
CB2 CA2 CB2 Output To 
Television 
1 0 0 D/A converter 
1 0 1 cartridge 
1 1 0 cassette 
1 1 1 not used 


To set and clear PIA2, line CB2, use: 


POKE 65315, (PEEK(65315) OR 8) 
POKE 65315, (PEEK(65315) AND 247) 


CMC 3116 RELIABLE 


EFFICIENT | 
F Supersystem UPGRADABLE 


TurboDOS*,CP/M** and CPIM-B6** All 8-bit SuperSystems are easily 
operating systems upgraded to our new B/16-bit system 
Floppy and hard disk drives which features Intel's 80186 Processor 


SuperNet, local area networking, and full CP/M-86 compatibility 


accommodates up to 16 users with "Perfect Writer" word processing 
Zu to 52 MB storage standard with all models. 


All stand-alone models utilize 750K © Generous dealer and OEM discounts 
10419. MB storage and cap be field- 6 month warranty 
upur T to SuperNet status е Natlonal on-site service in over 150 citles 


Ам Be | ..CMC. INTERNATIONAU 


5. ч: 1058 Main. Bellevue, WA 98004 (206) 453-9777 Telex: 152556 SEATAC 


— 
*TurboDOS is a registered Trademark of Software 2000 
* *CIPM is a registered Trademark of Digital Research, inc 
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Listing 2: BASIC sound-generator program, The D/A converter 
may be used to produce audible sounds if you switch the digital 
number fed to it. This program demonstrates the technique. 


16 РОКЕ 65495,0 

12 POKE 65315,PEEK (65315) ORB 

14 POKE 65281,PEEK(65281) AND 247 
16 FOKE 65283,PEEK(655283) AND 287 
20 ЕСКЕ 65312,0 

30 POKE 65312,252 

40 COTD20 


To set and clear PIA1, line CA2, use: 


POKE 65281,(PEEK(65281) OR 8) 
POKE 65281, (PEEK(65281) AND 247) 


To set and clear РІА1, line CB2, use: 


POKE 65283, (PEEK(65283) OR 8) 
POKE 65283, (PEEK(65283) AND 247} 


Listing 2 shows a demonstration of the use of the D/A 
converter to generate a sound, This program switches the 
D/A converter lines from 0 to 255 and sends the resulting 
square wave to the television speaker. To increase the fre- 
quency of the sound (BASIC is rather slow), the 
microprocessor is run at the dual speed, as described in 
the articles in the references. (This technique may not 
work on your Color Computer and should never be used 
on disk-based systems.) Even so, the resulting sound is a 
low-frequency buzz and not the clean sound made by the 
machine-coded SOUND instruction. 

Finally, it's worth mentioning the existence of a single- 
bit sound output. РТА2, line PB1, is normally configured 
as an input, However, it is connected to the same point as 
the audio multiplexer output, as shown in figure 5. 
Therefore it is possible to reconfigure the port to make 
PB1 an output and send bit-stream sound to the televi- 
sion, Imaginative programming in machine code should 
create some interesting sounds from this output. Care 
should be taken when using this feature to prevent con- 
flicts between this output and the one from the multiplexer, 


The Joystick Interface 

In the section on the cassette interface, 1 discussed how 
an analog signal can be obtained from the Color Com- 
puter under program control. lt may have occurred to 
you that it would be nice to also have the unit read in an 
analog signal from outside. Not only can your Color 
Computer do this, but it can do it for four different 
analog signals! This is because the joysticks develop two 
analog signals each, depending upon the up-down, left- 
right position of the stick. But the range of the analog in- 
put signal is 0 to 4-5 V, so care should be taken not to ex- 
ceed either of these limits, 
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If analog signals are to be read in by the Color Com- 
puter, they can be connected to the joystick pins and read 
by the JOYSTK instruction, Don't forget, though, that 
you must execute a JOYSTK(0) before reading any other 
joystick input (see the Color Computer BASIC manual), 

The joystick selection is made by PIA1, lines CAZ and 
CB2, as shown in the following table of joystick input 
selection codes. 


PIA2 Resulting 
CA2 CB2 Input From 
0 0 right joystick (side-to-side motion) 
0 1 right joystick (up-and-down motion] 
1 0 left joystick (side-to-side motion) 
1 1  leftjoystick {up-and-down motion} 


With the information in the preceding table, you 
should be able to write a BASIC routine to perform the 
successive-approximation A/D canversion and read the 
analog value at any one of the analog ports. The 
possibilities for this capability are endless. Some that 
quickly come to mind include using your Color Com- 
puter to monitor indoor/outdoor temperature, monitor 
and analyze weather variables, and digitize and display 
analog waveforms like an oscilloscope wave. 

Just as the cassette output provided a digital output 
signal via the motor control relay, the two joystick inputs 
can be used to enter digital inputs to the Color Computer. 
The "fire" push buttons on each joystick change the con- 
tents of address FFOO from 255 (or 127) to 254 (or 126), as 
described in the Color BASIC manual. The alternates to 
each number are due to the comparator being input into 
PA? (the most significant bit) of this address; this bit 
could be a 1 or a 0. 

The push buttons ground the input lines when pressed 
and are therefore digital inputs. Any digital input that 
goes from short to open (such as a relay contact) can be 
connected to these inputs and read by a program in the 
same way as described for the push buttons. Because 
there are two inputs of this type, the Color Computer 
could be made to read any 2-bit digital Input, thus giving 
you four possible combinations. 


Conclusion 

From this article you should have some insight into 
how the Color Computer connects to the outside world. 
The microprocessor in the Color Computer is a powerful 
device, capable of performing many interesting and 
useful tasks. A better understanding of the [/O structure 
is essential if you want to take full advantage of these 
capabilities, М 
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In the beginning, there was the Two heads are better than one. you a total output of 300 Ipm. 


printer. Most dot-matrix line printers use Should one print head temporarily 
And right on its heels came the only a single print head. That's fail, the user simply flips a switch 
first printer breakdown. fine - unless something goes wrong and the remaining head continues 
Unfortunately, the first printer ser- with the head. Then you're out of printing at 150 Ipm. 
vice call didn't happen nearly so business until a service representa- Now that's Non-Stop-Printing! 
quickly, thus creating downtime — tive shows up. Dual heads offer another advan- 
a problem that still plagues users On the other band, the Trilog tage, too. Instead of being pushed 
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print heads. 
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A Conceptual Approach 


to Real-Time Programming 


You can use various real-time programming techniques 
to turn a lazy computer into a real worker 


lf you have worked with a word 
processor or played a game of 
Asteroids, then you have used a real- 
time program, And if you have ever 
wanted to collect data in your home 
or laboratory or control something 
using a computer, then you've needed 
a real-time program. 

Indeed, any situation in which 
events happening in the logical world 
of the computer must interact in a 
timely fashion with events happening 
in the outside world requires real- 
time programming. Furthermore, us- 
ing efficient real-time programming 
techniques even when a particular job 
does not absolutely require them is 
always good practice. À program 
that spends equal time on computa- 
tion and output can run almost twice 
as fast if it's based on a real-time ap- 
proach. A well-crafted real-time pro- 
gram can be written in a high-level 
language, do its job, and still be loaf- 
ing while a poorly designed assembly- 
language program doing the same job 
barely keeps up, Finally, skills devel- 
oped in writing real-time applications 
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Craig Wyss is a cardiovascular physiologist, 
He began writing real-time programs in 1969 
using a Digital Equipment Corporation РОР-8, 
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Craig К. Wyss 
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University of Washington 
Seattle, WA 98195 


programs can be transferred directly 
to systems programming—all multi- 
user operating systems are real-time 
programs. 

This article presents a conceptual 
approach for defining real-time prob- 
lems and specific programming tech- 
niques for solving them, All real-time 
programming jobs involve three or 
more of the following subjob types: 


eData collection —This subjob class 
includes reading the keyboard, read- 
ing analog and digital inputs, etc. All 
real-time programs collect at least 
some data, and usually this task is 
their first priority. 

eData analysis—Analysis may be as 
simple as monitoring the input data 
for special values or as complex as 
performing Fourier transforms on 
blocks of data. As a general rule, the 
time required for data analysis 
depends on the input data: for exam- 
ple, in a word processor the time re- 
quired to deal with an input character 
calling for a block move is much 
greater than the time necessary for 
data analysis on most characters. 
eData display —Display includes not 
only output to a video display or 
printer but also any outputs—digital 


or analog—used to control events in 
the real world. Outputting results 
may be a high-priority job (if, for ex- 
ample, the computer is in a control 
loop) or a low-priority job (as in 
word processing, where keeping up 
with the keyboard is much more im- 
portant than displaying characters). 
eData storage—Writing results to a 
mass-storage device is logically 
equivalent to displaying data, but it is 
practically different in that data 
typically has to be transferred in 
blacks. Thus, data storage is an ultra- 
high-priority task during the actual 
transfer but is at the bottom of the 
pecking order most of the time. 


Batch-Programming Approach 
The normal or batch-programming 
approach to these four subjobs is to 
do them serially, i.e., wait for input, 
analyze it, and provide an output. 
The problem with this approach is 
twofold. First, peripherals are much 
slower than microprocessors so that a 
vast amount of time is wasted waiting 
for input or output devices to set their 
READY flags. Second, a batch pro- 
gram that may have plenty of time to 
analyze data, output results, and get 
back to the top of its loop when deal- 
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CP/M is a fantastic operating system. 
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ing with most inputs can have real 
trouble when it encounters input data 
requiring more extensive analysis. 
The efforts of the real-time program- 
mer are directed at figuring out how 
ta do useful work when the typical 
batch program is inactive while 
waiting for peripherals or performing 
only simple data analysis. 

The basic ingredients necessary for 
writing efficient real-time programs 
are two powerful programming tools: 
buffering and coprocessing. To il- 


lustrate these techniques | wil] show 
how any real-time task could be ac- 
complished efficiently in an ideal 
hardware environment. The secret of 
success is to allow each of the subjobs 
to execute independently, and the 
easiest way to do that is to assign one 
processor to each subjob, as indicated 
here: 


eProcessor 41 collects data as it 
becomes available from an input de- 
vice and stores it in a first-in/first-out 
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(НРО) buffer. A FIFO buffer can be 
thought of as a pipeline: one device 
puts data into one end of the pipe, 
while another takes data out of the 
other end. 

eProcessor #2 gets data, as the data is 
needed or as it becomes available, 
from the FIFO, which is fed by pro- 
cessor #1, Processor #2 then analyzes 
the data and passes results to FIFO 
buffers for display and storage. 
eProcessor #3 displays the data 
placed in its buffer by processor #2. 
eProcessor #4 transfers into a local 
buffer data from the buffer that is fed 
by processor #2, When its local buffer 
is full, processor #4 writes the buffer 
contents to the storage device and 
then returns to collect any data that 
processor #2 provided while pro- 
cessor #4 was busy. An alternate and 
more efficient approach involves hav- 
ing two or more local buffers for pro- 
cessor #4, which can tell processor #2 
which buffer is available for receiving 
data, 


This scheme is worth studying in 
some detail because it is more subtle 
than it appears. Note that everything 
works asynchronously. Processors 
are doing their job, waiting for a 
peripheral or waiting for data to ар- 
pear in their input buffers, Processors 
may be temporarily ahead of or 
behind each other (as, for example, 
when processor #4 needs to write to 
the storage device or when processor 
#2 is performing an especially long 
analysis), but the FIFO buffers take 
up any slack. The only constraints 
are that the FIFO buffers must be big 
enough to absorb all the data gener- 
ated by a source processor while the 
receiving processor is doing whatever 
jobs keep it from servicing its input 
buffer and that on the average each 
receiving processor must be fast 
enough to process its input data; time 
lost on long jobs must be made up 
later. Thus, if we all had multiproces- 
sor computers, real-time problems 
could be solved simply by parceling 
out jobs and providing interproces- 
sor-communication buffers. Unfortu- 
nately, most computer systerns have 
only one processor; the rest of this ar- 
ticle describes techniques for making 
one processor act like many, 


Here's what you can do! 


Data Ease Management 
The FORMULA. 
The Application Generator™ 

This unique software package lets you 


create sophisticated business application 
software without programming. The 
| FORMULA builds files, reports, updates, 
We S eak sorts, and menus and links them all 
according to the user's specifications. 
It incorporates features of a data base 
manager, a word processor, and a compiler 
you r а ng uage into the first "system language” for 
microcomputers. 
and translate Communications 
ASCOM™ 
ASCOM™ is the most versatile 
you r S Wa re Mee S asynchronous communication package for 
microcomputers on the market. It features 
= = = interactive, menu-driven, and datch 
into efficient а nd operations; supports auto-answer and 
auto-dial modems; includes most popular 
protocols; provides network simulation; 
- = and many other options. Xerox Corporation. 
Ша [ ү ervices... NCR, Monroe Systems far Business, and the 
big 8 accounting firms use ASCOM. 
Utilities 
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" Тир software emulator lets you use eight 
it software on sixteen bit microcomputers 
DMA products operate without hardware modifications. 
UT-86"* 
on th e full Г ange of 8080-8088 i я Lae = of qme ая 
i H or the | ersonal Computer and similar 
DFOCESSOIS, incl uding the IBM-PC systems includes copying, directory sorting, 
patching, and a general purpose file print 
utility. 
Coming Soon 

DMA."C"" —A"C" nog compiler 
which will generate either 280 or 8086 
assembly language code. Due to a unique 
optimization routine which is based 
upon a functional "P-code" model, the 
efficiency of ОМА. "С" will far exceed that 
of existing compilers. 

SYNC/COM " — Abisynchronous 
cammunication packaga that will be 
configurable for a variety of systems and 
inctude a flexibie interface to the operating 
system. 

The 8086 О. S. Converter” — A program 
which wil! permit programs written for Digital 


Research's CP/M-86" to execute under 
IBM's PC DOS. 
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lo map the general real-time 
algorithm onto only one processor, 
you can set up a number of logically 
independent subprograms that pass 
control of the processor back and 
forth under either software or hard- 
ware control. These subprograms 
may be either subroutines or corou- 
tines in actual structure, but it is best 
to think of them as coroutines in 
order to keep close to the multipro- 
cessor model. Many programmers are 
unfamiliar with the concept of a co- 


routine, but it is basically simple. Co- 
routines differ from subroutines both 
conceptually and structurally: Con- 
ceptually, coroutines can be thought 
of as equal partners in performing a 
job rather than as master and slave. 
Structurally, coroutines differ from 
subroutines in that control of the 
microprocessor may be relinquished 
at any point in the coroutine and then 
resumed at that po[nt when other co- 
routines return control; in contrast, 
subroutines are initiated at their be- 
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perform like a DECwriter® Ш. 


The Datasouth 05120 gives your DECwriter® Il the hi tin 
performance features of the DECwniter® Ш at only a frac- 


and versatile 


speed printing 
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LA36 logic board which can be installed in minutes. Standard features 


include: 
° 165 cps bidirectional printi 
e 2 туге cm Tbs 
ө Page Length Selection 
ə 116-4800 baud operation 
® 1000 character print buffer 
° X-on, X-off protocol 
® Self Test 


е К5232 interface 

° 20 mA Current Loop interface 
» Жр of Form 

е Adjustable Margins 

е Double wide characters 

Parity selection 

* Optional APL character set 


Over 5,000 DS120 units are now being used by customers ranging from 
the Fortune 500 to personal computing enthusiasts. In numerous instal- 
lations, entire networks of terminals have been upgraded to take advan- 


tage of today’s higher speed data 
communications services. LS] 
microprocessor electronics 
and strict quality control en- 
sure dependable performance 
for years to come. When ser- 
vice is required, we will 
respond promptly and effec- 
tively. Best of all, we can de- 
liver immediately through 
our nationwide network of 
distributors. Just give us a 
call for all the details. 


datasouth computer corporation 
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ginning every time they are called. To 
logically mode! multiple processors, 
you set up multiple coroutines that 
relinquish control of the microproces- 
sor when they are waiting for a 
peripheral, waiting for data to appear 
in their input buffer, or performing a 
low-priority task. The exact pro- 
gramming techniques to use depend 
on whether input/output (МО) is 
programmed, interrupt driven, or 
under direct-memory-access (DMA) 
control. 


Programmed I/O 

When I/O is programmed, the 
microprocessor directly monitors the 
state of peripherals by reading status 
registers and doing conditiona! 
branches as appropriate, The big ad- 
vantage of this approach is that pro- 
grams can be written in a virtually 
hardware independent manner; for 
example, all commercially available 
programs designed to run under 
CP/M use programmed I/O. Some 
very sophisticated real-time programs 
have been written this way; Word- 
star, a word processor, can concur- 
rently print a file, monitor the key- 
board, and update the screen display 
in real time. Unfortunately, the disad- 
vantages of using programmed [/O 
for real-time programs are enormous. 
The major problem is that implemen- 
tation of any useful real-time 
algorithm requires tricky and hard- 
to-modify programming because the 
program must always check flags fast 
enough to catch desired inputs; these 
checks must be done at frequent inter- 
vals, no matter what path the pro- 
gram takes. 

As an example of a solution to a 
real-time problem in a programmed 
I/O environment, listing 1 (see page 
464) outlines a program that 
periodically reads analog data, 
analyzes it, and outputs results to a 
printer. Written in Pascal, 
the program uses three coroutines (the 
main routine, СНЕСЕ А ТО D, 
and ANALYZE. РАТА) and two 
subroutines (OUTPUT. RESULTS 
and CHECK |. KEYBOARD), all op- 
erating asynchronously and passing 
data to each other via FIFO buffers. 
In looking at the listing, note how 
awkwardly the coroutines are imple- 
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mented necessarily (using CASE 
statements) and how the programmer 
must anticipate the execution time re- 
quired for each program segment. 
Hardware interrupts can eliminate 
these problems. 


Interrupt-Driven I/O 

Almost all micra- and minicom- 
puters support hardware interrupts. 
An interrupt is a subroutine CALL 
initiated at the request of a peripheral 
device; modern computers have 
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vector-interrupt schemes that allow 
each interrupting peripheral device to 
initiate a CALL to its own service 
routine, Most bus standards specify a 
priority-interrupt arrangement 
whereby a high-priority device may 
interrupt the service routine of a 
lower-priority device. The main pro- 
gram usually does the lowest-priority 
tasks (i.e., any device may interrupt 
it), but the interrupts may be disabled 
(locked out) when it has a high- 


priority job to do or when intertask 
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communication buffers are being up- 
dated. 

The advantages of using interrupt- 
driven 1/О for real-time jobs are sub- 
stantial: first, the technique greatly 
reduces time lags in servicing input 
devices: this feature is especially im- 
portant when you are sampling 
analog data at supposedly regular in- 
tervals. Second, programs run faster 
because they require little overhead 
for switching between coroutines or 
reading status registers. Third, 
devices requiring frequent servicing 
may be accommodated while the 
microprocessor is still doing useful 
data analysis. And last, clean real- 
time programs practically fall out of 
an interrupt-driven I/O environment; 
the main routine (usually doing the 
job of processor #2, data analysis) 
and the interrupt service routines can 
be thought of as coroutines doing one 
of the four types of subjobs in the 
general algorithm. The disadvantage 
of interrupt-driven programs is that 
they are hardware dependent, an 
insuperable problem for commercial 
CP/M programs unless а hardware 
package is provided with the soft- 
ware. Listing 2 (page 467) shows the 
same real-time problem treated in 
listing 1, but in listing 2, it is solved 
using interrupt-driven О, I have 
tried to illustrate most of the tricks 
you will need and pitfalls you will en- 
counter in setting up an interrupt- 
driven program; in particular, 
remember that you rarely know when 
any peripheral is going to request ser- 
vice. 

In my discussion so far I have 
avoided one of the biggest real-time 
programming headaches—writing to 
mass-storage devices. I mentioned 
earlier the schizophrenic nature of the 
data-storage function: a low-priority 
jób most of the time, it's absolutely 
uninterruptible during the actual data 
transfer (an 8-inch double-density 
floppy disk must get a new byte every 
16 microseconds when writing a sec- 
tor), And most storage-device-han- 
dling routines do not even allow in- 
terrupts during noncritical operations 
(e.g., when a disk is seeking a new 
track), thus further compounding the 
problem. There are, however, several 
solutions. 
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The only solution available in a 
programmed I/O environment is just 
to work around the problem: output 
a Control-G to beep the console and 
write “stop typing” to the console 
before beginning any disk I/O; save 
the time when you start the write (if 
you have a clock), read the time when 
you get back, and then somehow deal 
with the gap in your input data. In an 
interrupt-driven I/O environment, 
two other solutions are available 
when floppy disks are the storage 
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media: the first involves getting into 
your disk driver and moving the dis- 
able-interrupt instruction (DI) so that 
it executes just before the actua] write 
command (after completion of all 
that time-consuming seeking); in this 
case, only 167 milliseconds (ms), at 
most, wil! be unavailable for inter- 
rupts (one revolution of the disk). if 
your peripherals interrupt infrequent- 
ly, you can employ an alternate solu- 
tion: remove all DI instructions from 


the disk driver, Occasionally a pe- 
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ripheral will interrupt when an actual 
data transfer is in progress, but such 
an interrupt generates only a soft 
error (a lost-data error condition set 
in the disk-controller status register) 
for most disk drivers. Data transfer 
should succeed on one of the error 
retries. [ am somewhat ashamed to 
even suggest these stopgap measures, 
since the only proper solution is to 
buy, borrow, steal, or manufacture 
direct-memory-access hardware for 
your rnass-storage devices (hereafter 
assumed to be floppy disks). 


Direct-Memory-Access I/O 

A peripheral with DMA capability 
can be set up to act exactly like an in- 
dependent coprocessor for the all- 
important fast-data-transfer task. It 
works like this: before sending a write 
command to the disk controller, the 
microprocessor tells the DMA con- 
troller where its buffer is located and 
how many bytes it needs to transfer. 
Then the write command is initiated, 
and the microprocessor goes on about 
its business. When the disk controller 
has found the proper sector it sets a 
flag indicating that it's ready for data. 
The DMA controller responds to the 
flag by requesting control of the bus 
from the microprocessor, At the end 
of its current memory cycle, the 
microprocessor relinquishes control 
of the bus and acknowledges the bus 
request, Upon receiving bus acknowl- 
edgment, the DMA controller reads a 
data byte from its buffer and transfers 
the data byte to the disk controller, 
The DMA controller then returns the 
bus to the microprocessor and in- 
crements its buffer address and byte 
count. If the byte count is exhausted, 
the DMA controller sets status flags 
and generates an interrupt if it has 
been so programmed (usually the disk 
controller is allowed to do the inter- 
rupt for end of transfer because the 
write command might abort on an 
error before transfer is complete). 
The whole process takes only a few 
microseconds for each byte; the 
mücroprocessor is hardly slowed 
down at all, and an interrupt can 
safely occur any time during the 
transfer. 

À number of disk controllers with 
DMA capability are now available 
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for the S-100 bus and are definitely 
worth the extra $100 if you ever plan 
to write a real-time program. Most 
manufacturers supply software, but 
to get to know a machine inside out, 
you should try writing an interrupt 
and DMA-driven disk I/O routine. 
Furthermore, standard software rou- 
tines wait while the write takes place 
to prevent the calling program from 
corrupting the buffer area before the 
transfer is done. If the manufacturer 
supplies a listing of its software, a 


Sola № 


SO итен ы. 
I cwn à personal compuler Сте [No 


I| yea. while? 


little creative tinkering can defeat the 
wait and enable one of the coroutines 
in the calling program to monitor the 
transfer to see when the buffer is free 
for more data; alternatively, you 
could alter the end-of-transfer inter- 
rupt service routine to perform 
whatever services your data storage 
subjob needs then. Poor or enthu- 
siastic hardware hobbyists might 
want to experiment with the powerful 
DMA controller chips available for 
most microprocessors. 


Үз send ma a copy oi Ihe naw 
$83 McGraw-Hill Computer Catalog 


Jomo (figd-fme user O hobbys [engineer (I businessperson C progarwneioncyl 
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Final Words and Warnings 

There are some tricky spots where 
you should watch your step. Because 
the key to good real-time program- 
ming is buffering and asynchronous 
processing, some strange time rela- 
tionships can develop between events 
in the real world and events in the 
logical worlds of the coroutines. In 
fact, the term real-time is misleading 
because all programs work on data 
that was collected at some prior real- 
world time. Consider, for example, a 
500-byte input buffer filled at a one- 
byte-per-second rate by an analog/ 
digital-converter service routine; if 
the data analysis routine got tem- 
porarily behind for some reason (e.g., 
it needed to do a lengthy calculation), 
real-time for the data-analysis routine 
might be several minutes behind real- 
time from the point of view of a key- 
board service routine. Normally, 
these time shifts are advantageous 
because they allow more useful work 
to be wrung out of the computer 
while still catching all input data. But 
they can cause problems in some 
situations. For example, if the com- 
puter is used as a smart controller in a 
feedback loop, then both data input 
and control output must have high 
priority; time-consuming tasks in the 
data-analysis routine should not in- 
terfere with delivery of timely control 
data to the output routine (two data- 
analysis coroutines might be ap- 
propriate in this case: one to compute 
and pass along control data and a sec- 
ond to do other lower-priority 
analysis). 

While data buffering occasionally 
can have some confusing side effects, 
it also comes with a bonus. After a 
program has been running awhile, the 
input buffer contains a log of the in- 
put data. Thus, any data-analysis 
routine can detect an event and then 
look back to see what led up to it. 
(This ability is the primary selling 
point for digital oscilloscopes and 
logic analyzers, devices that are just 
real-time-programmed digital pro- 
cessors.) 

IF you follow the general rules out- 
lined here, you will find real-time 
programming to be a creative and re- 
warding activity. № 
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Listing 1: Furnishing an example of a solution to a real-time problem in a programmed- 
ГО environment, this program periodically reads analog data, analyzes it, and outputs 


results to а printer. 


PROGEAM MEASURE ANALOG PULSE; 
(* This listing illustrates a solution to a real-time task using 
Programmed input-output; the program is not complete since hardware 
cr inplementation dependent procedures are shown as stubs only. 
Tne task that this program executes is as follows: 
1) Ап Àà-D converter is read every time a clock flag is 
set by я programeable clock, Тһе AÀ-D converter is 
assumed to return values from 0 to 8095 (i.e. а 12 bit 
converter). 
2) If the analog value is greater than some threshold 
(initially set to 2000) then the program keeps track of 
how many sample periods it remains supra-threshold and 
keeps a running sum of the values. 
3) When the analog value then drops below the threshold 
value, the duration of the supra-threshold pulse and the 
average analog value during the pulse are printed Lo a listing 
gevice. 
A) The threshold may be changed at any time by hitting one of 
the keys 'O' through '9' to set the threshold from 400 to 
4000 in increments of 400 (e.g. '5' sets the threshold to 
2800), Шһепетег the threshold is changed the new value is 
printed on the listing device. Hitting any key other than 
"0! to tg" terminates execution. 
At no time should keyboard input be missed, and all analog values should 
be resd within a few ms of each clock pulse. These conditions should 
continue to be met even during periods when analog pulses occur frequently. 
The program is largely self-documenting.  *) 


(* Three FIFO buffers are usea: one for the A-D values, one for keyboard 
inpuk, am) one for lister output. The first part of the definitions is 
related to implementing these buffers. *) 


CONST 
А D BUF LENGTH = 100; 
KEY BUF LEWGTH = 20; 
OUT BUF LENGTH = 200; 
LONGEST BUFFER = 200; 
TYPE 


BUFFER HEADER = RECORD 
IMPUT POINTES, 
QUTPUT POINTER, 
BUFFER LENGTH : IWTEGER; 
BUFFER FULL, 
MIFFER EHPTY : BOOLEAM 
EBD; 
(* The Buffer Header xeeps the current status of a FIFO buffer. The 
Input pointer points to the next location to be filled, and the output 
pointer із the next location to pe read from the buffer. 9) 
FIFU BUFFEB = ARRAT(1..LONGEST BUFFER] OF INTEGER; 
STRIMG20 = ARRAY(1..20] OF CHAR; 


VAR 
A D HEADER, 
KEY HEADER, 
OUT HEADER 
A D BUFFER 
KEY BUFFER 
OUT_BUFFER 


BUFFER HEADER; 


Фа + а 48 


FIFO BUFFER; (8 In this example all buffers occupy the 


same amount of storage space even though their lengths are different. 
І had to do it this way here because cf the strong type cheoking of 
standard Pascal; there are a number of ways around this problem in 
sost implementations (e.g. use the NEW function Lo allocate space 
at run time and rewrite the buffer handling procedures to use accesses 
With true pointer type variables}. %) 
(% End of buffer definitions 
& start of Globals needed by other procedures. *) 
LIST FILE : TEXT; (* File var for the listing device *) 
AD ) SEGMENT, 
AMALYTE | SEGMENT : INTEGER; (9 Used to control flow of the CorouLines 4) 
ERROR, DONE ; BOOLEAN; (* Booleans to control program termination 8) 
(* The following variables are used in the data analysis *) 
THRESHOLD, PULSE COUNT : INTEGER; 
PULSE SUH, AVERAGE PULSE HEIGHT : REAL; 
LAST VALUE | WAS OVER ' THESHOLD : BOOLEAN; 


(* The following three procedures implement the FIFO buffers %) 


PROCEDURE IMIT BHFFER(VAB B HEADER s BUFFER HEADER; H LENGTH с INTEGER) > 
БЕСІН 
WITH В HEADER DO BEGIN 
INPUT | POINTER:-1; (9 Next location to be filled #) 
OUTPUT | POIHTER:=1; (8 Next location to be read *) 
BUFFER | LENGTH:z В E ai 
BUFFER | FULL = Р 
BUFFEK EMPTY:- TRUE. 
EXD 
END; 


PRUCEDUHE STORE( VAR В HEADER : BUFFER HEADER; 
VAR BUFFER : FIFO | BUFFER; 
VALUE : INTEGER); | 
DEGIN 
WITH B HEADER DO IF NOT BUFFER FULL THEN BEGIN 
ЮРЕК I#PUT POINTERI:- VALUE; 
IF IMPUT POINTER = BUFFER LENGTH 
THEN INPUT РОІНТЕН:- 
ELSE INPUT POINTER:- INPUT POINTER+1; 
BUFFER FULL:- INPUT POINTER = OUTPUT POINTES; 
BUFFER ЕМРТҮ:- FALSE 
END 
ERD; 
FUNCTION BETRIEYC(VAB B HEADER ; BUFFER HEADEE; 
YAR BUFFER : FIFO ) BUFFER) : INTEGER: 
ВЕСТИ 
WITH B HEADER DO IF NOT BUFFER_EMPTY THEW BEGIN 
RETRIEVE:- BUFFERLOUTPUT ' POINTER); 
IF OUTPUT POINTER = BUFFER LENGTH 
THEN OUTPUT POINTER:- 1 
ELSE OUTPUT POINTER:- OUTPUT POINTER«!; 
BUFFER ЕМРТҮ:= OUTPUT РОТИТЕК = IMPUT POINTEM; 
BUFFER FUlL:- FALSE 
EHD 
EMD; 


(* The following procedures sre 211 implementalon dependent and are 
shown as stubs with a description of what they have to do. #} 


PROCEDURE INIT LIST FILE; 
BEGIN 
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Listing 1 continued: 


(8 This procedure should initialize the file variable, LIST FILE, 


to the listing device; e.g. ASSIGM{LIST FILE,"LST:"); etc... *1 
ERD; 
PBOCEDUHE START CLOCK; 
BEGIN 


(4 Set up the clock to set a flag whenever the A-D nesmdS to De read, 


ami start the clock ®} 
END; 


FUNCTION CLOCK FLAG SET : BUOLEAN; 
НЕСІН 

(* Returns TRUE if clock flag із set, FALSE otherwise. ®) 
ЕМІ»; 


PROCEDURE START А TU D; 
BEGIN 

(4 Initiate an atalog to digital conversion. %) 
END; 


FUKCTION HEAD А TO D : INTEGER; 
BEGIN 

(а heads the А-0 an) returns a value from 0 to 4095 4) 
EMD: 


FUNCTION KEY HIT : BOOLEAR; 
НЕСІН 

{® feturns TRUE if KeHDY flag із зеі from the keyboard ЧАКТ *) 
END; 


FUNCTION 157 DEVICE REAOY : BUOLEAM; 
BEGIN 
(* Beturis TRUE of Мю List device іл ready Гог a character °F 
Евр; 
PROCEDURE WRITE STRING ТО OUT BUFFER( VAS STRING : STRING20); 
(* This procedure puts the characters into the output buffer until 
it encoutera a "$". 5) 
VAR 1 : INTEGER; 
CHAR; 


гу 
вә гв 


s= STRINGI I]: 
t= [els 
IF C <> '$' THEM БЕСІН 
ERROR:- ERROR OA OUT HEADER. DUFFER FULL; 
STORELOUT HEADER OUT BUFFER,ORD(C)) 
EXD 
UNTIL (iz21) OR (С='$') OR ERROR 
EBD; 


PROCEDURE WRITE CRLF ТО OUT BUFFER: 

VAR LOCAL STRING : STRINGOO; 

BEGIN 
LOCAL STRING[1]:2 CHR(13); (* Carriage return *) 
LOCAL . . STRINGU2]:- CHR(10); (f Line feed 5) 
LOCAL STRINGL3l:- '$'; (8 String terminator ") 


WA ITE ST RING TO OUT BUFFER(LOCAL STRING) 
EHD: 


PROCEDURE WRITE INTEGER TO QUT BUFFERLYALUE : INTEGER); 


VAR LOCAL STHING : STRING20; 

BEGIN 
(* You need to work out some way here to write the character 
string conversion of a binary integer VALUE to the variable 
LOCAL STRING. Most Pascal compilers allow some way of doing 
"redirected 1-0“ so you con't have to write the integer conversion 
rouLines yourself. 

In this routine, the integer character string, followed by a space, 

and a *$* should be written to LOCAL STRING. Then: 1) 
WRITE STRING TO QUT BUFFER(LOCAL STRING) 

END; 


(* The following prooedure sets everything up аги) is only called once ®) 


PROCEDURE INITIALIZE PROGRAM; 

BEGIN 
IMIT Г BUFFER(A | D HEADER ,A D ) BUF ` LENGTH? ; 
INIT Г BUFFER(XET | HEADER, KEY | BUF | _ LENGTH) ; 
IMIT | * BUFFER(OUT | HEADER OUT | BUF | LENGTH) ; 

{а Initialize variables *) 


THEESHOLD;= 2000; 

PULSE SUM:- 0.0; 

PULSE | COUNT 1= о; 

WRITE('Hit RETURN when ready to start'); (8 File var OUTPUT is assumed 
to be the console screen 9) 

NEADLN; (* File var INPUT is assumed to be the keyboard *) 

START CLOCK 
END; 


(А The following procedure is the first coroutine. tL monitors the clock, 
reads the А-В when necessary, and pubs the value im the А D buffer, 

This procedure performs the highest priority task and is calied as often 
as possible, The coroutine function is implemented using the CASE 
statement and the variable A D SEGMENT Lo control the flow. *) 


PROCEDURE CHECK А TO 0; 
VAR VALUE : INTEGER: 
ВЕСТИ 
CASE A D SEGMENT OF 
1 : IF CLOCK FLAG SET THEM BEGIN 
STANT А TO D; (* but we don't need to walt for conversion %) 
А D SEGHENT:= 2 (% set up for next section of coroutine *) 


МАШЕ: = READ А TO D; (9 plenty of time [or conversion by now *) 
ERROR:= ERROR Са А | D HEADEH.BUFFER FULL; 
STORE(A D HEADER, А | | D ВЕРЕН. VALUE) ; 
А D SEGHENT:> 1 (4 sek up ror ist section of coroutine акеп 8) 
EXD 
EMD (* of CASE statement *) 
END; 


(* The following procedures are subroutines’ to check and read tbe keyboard 
anc to output results. Both routines just check peripheral status flags 
and do the data transfer as necessary. This із a simple, one-step task 

во they are implemented as subroutines rather than coroutines. *) 


Listing 1 continued on page 466 
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Listing 1 continued: 
PROCEDURE HEAD KETBOABD; 
VAR с: йв; 
YEGIN 
IF KEY HIT THEN BEGIN 
READLC) $ 
ERRDR;- ERROR ОН KEY HEADER. SUFFER FULL; 
STORE(KEY | HEADER,KET | | BUFFER, ORD(C)) 
END 
EXD; 


PROCEDURE OUTPUT RESULTS; 
BEGIN 
IF NUT OUT HEADER.BUFFER EMPTY AND LST DEVICE READY THEN 
WRITE(LIST FILE,CHR(RETRIEVE(OUT HEADER OUT BUFFER))) 
END; 


La The following procedure is the coroutine that does all of the data 
analysis. The coroutine structure is implemented with the case statement. 
Hote now the data analysis function has been broken up 5o that this 
procedure does nob hog the CPU while doing complex data analysis, The 
coroutine relinquishes control whenever its buffers are empty and ас 
short intervals during data analysis; tne whole idea is to make sure 
tne clock gets serviced at frequent intervals so that analog data is 
&zxapied ar close to the proper time. Hote also that the amount of data 
analysis necessary is híghly dependent оп the input data; e.g., з whole 
bunch of stuff needs to be done when the analog value falls beiow the 
threshold value. *) 


PEUCEDURE ANALYZE DATA; 
МАЯ C г CHAE; 
END PULSE, 
SUPRA THRESHOLD : BOOLEAN; 
& D VALUE : INTEGER; 
BEGIN 
CASE ANALYZE SEGMENT OF 
(8 Case } checks our input buffers to see if we have any data Lo 
deal with. Some minimal analysis is done in case } if we nave data, *} 
1 ; IF NUT KEY HEADER.BUFFER EMPTY THEN ВЕСТИ 
ening pana E HEADER KEY | BUFFER)21; 
= NOT (C IM 1..9; 
тү = DOME THEN 
THRESHOLD:- (ORD(C)-ORD('O'34 1) * 500; 
ANALYZE ЅЕСКЕНТ:= 5 {9 we relinquish control here because 
we've already spent a long tiae figuring out the new threshold. 
Tne coroutine transfers to case 5 where the new threshold is 
prinLed out (vía toe output buffer, of course). %) 
END 


ELSE (* 1f no data in keyboard buffer, we check A-D buffer. *) 
IF MOT А D HEADER.BUFFER EMPTY THEN BEGIN 
AD УМЕ: = ЧЕТЯТЕУЕСА | D HEADER,A D BUFFER}; 
SUPRA _ THRESHOLD:- А D ' WALUE >= THRESHOLD; 
END | PULSE:z LAST _ VALUE | WAS OVER THRESHOLD 
AWD HOT SUPRA . THRESHOLD; 
LAST VALUE WAS OVER ` THRESHOL = SUPRA THRESHOLD; 
IF EXD | PULSE THEN ANALYZE . REGENT: 2 
ELSE IF SUPHA | THRESHOLD THEM HEGIM 
PULSE : COUNT: = PULSE COUNT+1; 
PULSE : SUM:- PULSE SUH « АҺ WALUE 
Eno 
END; 


{+ Cases 2 through 4 are the segments of the coroutine that analyze 
the сата at the end of a puise and output results. Case 2 поез 
a Gime consuming floating point division and then relinquishes 
control; analysis 1s taken up again at case 3 which outputs the 
pulse length; integer to string conversion 15 tise consuming 50 
case $ reliquishes control and analysis continues later at case + 
where the average pulse height (computed in case 2) is output. 
Control then returns to case one to catch up on any Keyboard ackivity 
аны} accumulated analog values. %) 
2 : ВЕСТИ 
AVERAGE PULSE HET 
ANALYZE SEGMENT:- 3 
END; 
3 : BEGIN 
WRITE INTEGER TO OUT | BUFFER PULSE COUNT); 


= PULSE SUM/PULSE COUNT: 


WRITE INTEGER TO OUT BUFFER(RBOUNDLAVERAGE PULSE HEIGHT?); 
WHITE CRLF TO QUT BUFFER; 
PULSE |  COUNT:= 0; 
PULSE . 50н:= 0.0; 
ANALYZE : ASEGHENT:- 1 
END; 
{+ Case б is а continuation of the analysis that occurs wen а пем 
Loresnold is specified from the keyboarg, Іс outputs tne new 
cnaresnold value (already computed in case 1). *) 
3 ; BEGIN 
«НІТЕ STRING TO OUT BÜFFER('Hew Threshold: $ ЕЕ 
(% Note that tne string had to be filled out to 20 chars 
to satisfy Pascal's type checking *) 
WRITE INTEGER TO OUT BUFFER( THRESHOLD) ; 
WRITE | CALF TU ‹ OUT BUFFER; 
AhALYZE . SEGHENT = } 
Енг 
ЕЙ 1% of case statement 4) 
Еш; 


(6 Тһе following is the main program of MEASURE ANALOG PULSE. It should 
properly ce thought of as a coroutine whose function is to pass control 
around ta the ether caroutines and subroutioes on a priority weighted 
basis. Kote that the high priority routine, CHECK А TO D, is given 
control as often as possible. %) 


BEGIH 
INITIALIZE PROGRAM; 
REPEAT 
CHECK А TO Di 
AWALYZE DATA; 
CHECK А TO D; 
OUTPUT RESULTS; 
CHECK A TO D; 
READ KEYBOARD 
UNTIL DORE OR ERROR; 
IF ERROR THEN WRITELA(' Buffer overflow abort.') 
END. 


(* The reader may have noticed that there are alternate ways to 
accomplish the 100 of MEASURE ANALOG PULSE without the unusuai CASE 
statement constructs. For example, the procedure ANALYZE DATA 

could have been written in а straightforward manner and then sprinkled 
with calls to a procedure CHECK PERIPHERALS to make sure that peripherals 
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Listing 1 continued: 
were serviced in a timely fasbion (see Listing 2 where this 15 бопе 
automatically by hardware interupta}. 

I used the approach shown here because ít sore clearly illustrates 
Lie concept of а coroutine and because a cleaner program structure 
сап һе developed if interlaced procedure calls are avoided. This 
prpgram could be easily modifed to do different or more extensive 
data analysis, *) 


Listing 2: Able to handle the data-collection task outlined in listing 1, this program is 
based on interrupt-driuen-I/O techniques. 


PROGRAM MEASURE ANALOG PULSE USING INTERRUPTS; 


(* This listing illustrates a solution to tbe same real-Lime problem treated 
in Listing 1, but here we use interrupt driven I-O rather than programmed 1-0, 
Three types of interrupt situations are illustraLed: 1) А case where random 
inputs must be captured (the keyboard input in the present example). 2) А 
case where a peripheral is allowed to interrupt when there is work for it to 
do, but not allowed to interrupt otherwise (outputting results to a listing 
device here). 3) А case where an interrupt from one device (the clock іп our 
example) sets up another device (the А-0 converter) to interrupt later. 

The program is written in Pascal for general readablity and because it 
should be every programmer's poal to do zs much programming as possible іп 
high level languages. However, interrupts are intimately associated with the 
hardware in a system, so there are restrictions on the types of high level 
languages that сап be used in an interrypt driven environment. First, you must 
have some way of including assembly language instructions and/or procedures in 
your program. Second, the language should be of the direct compiling type 
since interpreters (е,д., р-сойе interpreters} are normally not written using 
reentrant code (in this case, interrupt service routines һауе to be written 
entirely in machine code зо they won't trash the interpreter temporary storage 
locations), Third, if you аге using a multi-user operating system or any 
other operating system designed to run with the interrupt on (e.g., ЕТ-11 For 
the 131-11 CPU's) then you gust respect and understand the operating system's 
interrupt environment. 

In this example, I have assumed thet a direct compiling Pascal (such as 
Разса1/2 or Pascal/MT4) 15 being used with an operating system thal does not 
support interrupt driven I-0 (e.g., standard CP/H). I have further assumed 
that there is a priority interrupt scheme such that the clock interrupts have 
the highest priority.  *) 


(E Three FIFO buffers are used: one for the A-D values, one for keyboard 
iüput, and one for lister output. Тһе first part of the definitions 15 
related to implementing these buffers. Buffers are implemented ezactly as in 
Listing |. *] 


CONST 
А D BUF LEWGTH = 100; 
KET | [ BUF | г LENGTH = 20; 
OUT | BUF | LENGTH = H 
LONGEST BUFFER z 200: 
TYPE 


BUFFER HEADER - RECORD 
INPUT | POINTER, 
OUTPUT | POINTER, 
ВЈЕРЕ LENGTH : INTEGER ; 
BUFFER FULL, 
BUJFFER EMPTY : BOOLEAN 
END; 


(* The Suffer Header keeps the current status of a FIFO buffer, The 
input pointer points to the next locatlon to be filled, and the output 
pointer is the пекі location to be read From the buffer. *) 

FIFO aUFFEB = ABRAYL1,.LOWGEST_BUFFER) OF INTEGER; 

STRINGZO = ARRAY[1..20] OF CHAR; 
TAR 

А D HEADER, 


BUFFER HEADER; 


KEY BUFFER , 
OUT BUFFER : FIFO BUFFER; 
(* End of buffer definitions А start of Globala needed by other procedures. 9) 
LIST FILE : TEXT; (* File var for the Listing device *) 
LISTER INTERRUPT OFF, (* Boolean used control list device interrupts *) 
ERROR, DONE : BOOLEAN; (% Booleans to control program termination *) 
(A The Following variables are used in the data analysis *) 
THRESHOLD, PULSE COUNT : INTEGER; 
PULSE SUM, AVERAGE | PULSE_HEIGHT : REAL; 
LAST ' VALUE | Was | WER | THESHOLD : BOOLEAN: 


(* The following three procedures implement the FIFO buffers *) 


PROCEDURE INIT BUFFER(YAR В HEADER : BUFFER HEADER; B LEWGTH : INTEGER); 
BEGIN 
WITH B HEADER DO BEGIN 
INPUT POINTER:-1; (* Wext location to be filled 4) 
OUTPUT РОІНТЕН:-1; (* Wert location to be read *) 
BUFFER LENGIH:- В LEMGTH; 
BUFFEH FULL:= FALSE; 
BUFFEH EMPTI:s TRUE 
END 
END; 


PROCEDURE STORE(VAB B HEADER : BUFFER HEADER; 
VAR BUFFER : FIFO HUFFER; 
VALUE ; INTEGER): 
ВЕСІМ 
WITH B HEADER DO IF NOT BUFFER FULL THEM BEGIN 
BUFFERE INPUT . POINTER] <= VALUE: 
ТЕ INPUT | POINTER = BUFFER LENGTH 
THEN - INPUT РОТИТЕВ: = 
ELSE INPUT POINTER:- IWPUT_POTHTER+ 1; 
BUFFER FULL:s INPUT РОЕНТЕН = OUTPUT POINTER; 
BUFFER EHPTY:- FALSE 
END 
END; 


FUNCTION RETRIEVE( VAR B HEADER : BUFFER HEADER; 
YAR BUFFER = FIFO BUFFER) : ІНТЕСЕН; 
BEGIN 
WITH В HEADER DO IF WOT BUFFER ЕМРТҮ THEN БЕСІН 
RETRIEVE:s SUFFER[ OUTPUT ' POINTER}; 
iF OUTPUT POINTER = BUFFER | LENGTH 
THEN OUTPUT ` РОТИТЕВ: = T 
ELSE OUTPUT POINTER: = OUTPUT POIWTER+1; 
BUFFER ЕМРТУ:= OUTPUT POINTER = INPUT POINTER; 
BUFFER FULL:: FALSE 
END 
END; 


Listing 2 continued ор page 468 


эщ suono q^ ЗЛАЯ Ceol 49 gop 


Listing 2 continyed- 

(* All procedures from here to WRITE CBLF TO OUT BUFFER are hardware and/or 
implementation dependent. Most are shown as stubs with desoriptions of what 
They nave to do, but necessary code is also shown. *) 


PROCESURE ІКІТ LIST FILE; 
BEGIN 
(* This procedure should initiglize the file variable, LIST FILE, 
to the listing device; e.y. ASSIGK(LIST FILE,'LST:'); etc... *) 
END; 


(8 The procedures shown from here to RESET ALL PERIPHERALS are device 
dependent. These procedures set up the peripherals to generate interrupts to 
the proper service routine. The setup routines usually aust: 1) give the 
peripheral device ita interrupt vector location, 2) place the address of the 
service routine in memory at the proper vector location, and 3) send command 
code(s} to Lhe peripheral Lo set it in the proper operating mode, For those 
devices where the interrupt must be turned on and off by the program, setup 
Still takes place as above exoepk the command that enables the peripheral 
interrupt is placed іп a separate procedure. Exemple, the ZAO PIO (paraliel I- 
0} chip interrupt can be enabled by the command byte 83 her and disabled by 03 
hex without interfering with its already programmed operating mode, *) 


PROCEDURE SET CPU INTERRUPT MODE; 

BEGIN 
{# Some CPU's (the ZBO, for example) have different interrupt modes 
or have to be initialized in some special way to deal with interrupts. 
Рог an BOBO CPU nothing needs to be done here since that processor 
has only one interrupt mode.  *) 

END. 


PROCEDURE STANT CLOCK; 
BEGIN 

(* Set up the clock та generate an interrupt to the procedure 

SERVICE CLOCK whenever the A-D needs to be read, and start the clock *) 
END: 


PROCEDURE SET UP А TO D; 

ВЕСТИ 
{* Set up the 4-0 so that if generates an interrupt to the procedure 
SERVICE А TO D at end of conversion. Мо conversion is started here, 
however, *) 

END; 


PROCEDURE STANT А TO D; 
BEGiX 

(" Initiate an analog te digital comwersion. ®} 
ЕНЕ; 
FUNCTION READ А TO D : INTEGER; 
БЕСІН 

(* Reads the A-D and returns а value Prom 0 to 1095 *) 
ERD; 


PROCEDURE SET UP KEYBOARD; 

BEGIM 
(* Set up the keyboard interface so that it generates an interrupt 
to іле procedure SERVICE KEYBOARD whenever a character is recieved 
from the keyboard. 1) 

ENT; 


PROCEDURE SET UP LISTER; 

BEGIN 
(* Set up the list device interface- So that it is capable of generating 
ап interrupt to the procedure SERVICE LISTER when the listing device 
is ready for another character, but do not actually enable lister 
interrupts here since we won't have anything to print until later 
When some results are generated. Тһе global Boolean variable 
LISTER INTERRUPT QFF lets the output routine know when the interrupt 
needs to be turned on, Thus, %) 
LISTER INTEREUPI ОҒЕ:= TRUE 

Ен)" 


PROCEDURE PRINT CHAR AND ENABLE LISTER ІНТЕЕШІРТІ C ; CHAR); 

BEGIN 
(* This procedure is called when the list device interrupt is 
not enabled and we want to start listing results. Here we 
print a character to get things going (the list device will 
always be ready to print when this procedure is called), and 
then enable the lister interface so that it interrupts to 
SERVICE LISTER when it's ready for another character. %) 
WRITE(LIST | FILE, C); 
(* Enable lister interrupts nere *} 
МІЗТЕН ЕНТЕННУРТ ОҒҒ:- FALSE 

END; 


PROCEDURE TURN OFF LISTER INTERRUPTS; 

BEGIN 
(* This procedure is called by the lister interrupt service routine 
when it gets an interrupt but has nothing left to print in its buffer. 
The procedure justs disables list device interrupts, and: *} 
LISTER IMTERRUPT QFF:- TRUE 

EXD; 


PROCEDURE RESET ALL PERIPHERALS; 

BEGIN 
(* This procedure is called just before the end of the program. 
It should set up all peripherals зо that they are as Lhe normal 
operating system expects te find thes (e.g., keyboard interrupts 
should be disabled for most operating systems). 4) 

END; 


(* The following procedures are utility routines that are needed 

to deal with interrupts. They will generally have to be written in assembly 
language; most Pascal compilers allow you to insert in-line assembly code 
into programs and most allow you ro externally coupile assembly Language 
procedures. %) 


PROCEDURE ENABLE INTEHEUPTS; 
BEGIN 
(* Enable CPU interrupt *acknowledge. Always a single assembly language 
instruction {e.g., EI in 8080 and 290 assembly language): *) 
END; 
PROCEDURE DISABLE INTERRUPTS; 
БЕСІН 
(* Disable CPU interrupt acknowledge { DI in BOBO and 280 code). *) 
END; 


PROCEDURE SAVE RECISTERS; 

BEGIX 
(* This is в Crucial procedure. Its funotion is to save CFU registers 
and any temporary locations used by both the main routings ami by 
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Listing 2 continued: 
interrupt service routines. This procedure should also do whatever your 
CPU and peripherals need to let them know that the interrupt is being 
serviced. If more than one device can interrupt st а time [i.e, if a 
priority interrupt scheme is used, ав assumed in this erample) then the 
registers meed to be saved on в stack rather than in local variables. 
AS an example, the following would work for 280 CPU'a: 


EX (5Р).НЬ ¿Gat our returm address 4 push (i.e., save) HL. 
PUSH AF }Зате А reg & flags 

PUSH BE Зате BC 

PUSH DE А DE. 

PUSH KL ¿Bow push our return address beck on the stack, & 
НЕТІ і1ей peripherala know interrupt із being serviced. 


Hote thet the sbove takes 10 bytea of stack space, plus whatever stack 
apace the service routine uses, plus whatever stack space any routine 
that interrupta this one uses. Іп other words, you must ALWAYS hare 
lots of extra atack available (Pascal із good about this, but operating 
systema sometimes switch to а small locel atack when performing services 
for you); or you can switch to a local stack pointer here. 

Noat CPU's turn the interrupt off when servicing an interrupt; we'll 
turn it on later before returning from the interrupt service routines. %) 

END; 


PROCEDURE RESTORE REGISTERS; 

БЕСІН 
(* This procedure is called just before returning from an interrupt 
service routines іс put ths machine back into its originml state: 


I.e., 
HL r:First get this routine's return addrese off stack. 
POP DE Шехі, we get reg.s off stack in reverse order 
POP BC 
POP AP 
EX (BP),HL ;Finslly, get old WL & push current return address. 
НЕТ [Ше already did tbe RETI 10 SAVE REGISTERS. %) 
EMD; 


(9 The follomng procedures are the interrupt service routines; they 
are presented in order from the simplest to tbe trickiest. 

Thera аге а few general rules for interrupt service routines that will 
avoid most common pitfalls. First, you never know where the main program is 
going to be interrupted, so вате all registera and avoid calling non-reentrant 
routines that are also used elsewhere (e.g., multiple run-time routines аге 
typically not written in reentrant code even if the Pascal procedures 
themselves are reentrant: avoid doing anything in the service routine that does 
not generate in-line code). Second, where the same procedures must be called 
from both the main program and interrupt routines (as in the calls to the 
buffer handling routines in this program) make sure to turn off the interrupt 
in the main program around sections of code where the same variables might be 
accessed by в service routine; don't be afraid to bracket short sections of 
code with disable-enable interrupt instructions — better safe than sorry. 
Third, 1n a priority interrupt scheme, remember that a service routine might be 
interrupted by a.higher pricity device. Lastly, for devices capable of 
interrupting frequently, nake sure that іне device does not interrupt Its own 
service routine; tne service routine itself may be reentrant (the ones shown 
here are) but the FIFO buffers are not! - A device interrupting its own sarvice 
routine will either corrupt the buffer polnters or will put data into the 
buffer іп the wrong order,  *) 


PROCEDURE SERVICE KEYBOARD; 
VAR C : CHAR; 
BEGIN 


SAVE REGISTERS; 
READ(C); (9 Leave interrupts off until we finish the read since 
the operating system routines might be short on free stack. *) 
ENABLE INTERRUPTS; (* We can allow higher priority devices to 
interrupt this service routine пом if they need bto. 1} 
ERROR:- ERROR OR KEY HEADER. BUFFER FULL; 
3STORE(KEY | READER KEY | BUFFER,ORDLC)); (4 Wo need Lo turn interrupts off 
around this call since any routine that interrupts this one and wants to 
use the buffer handling routines will be using a different buffer header. 
The FIFO buffer routines эге reentrant with respect to separate buffers.*) 
RESTORE REGISTERS 

END; 


PROCEDURE SERVICE LISTER; 
VAR C : CHAR; 
BEGIM 
(* This procedure is called on a List device ready interrupt. 
If the output buffer is empty then the lister interrupts are 
turned off, otherwise khe next character is printed. ®) 
SAVE REGISTERS; 
ENABLE - INTERRUPTS; 18 Clock can interrupt now АҒ it wants ") 
IF QUT | HEADER.BUFFEB EMPTY 
THEN TURN OFF ' LISTER | INTERRUPTS 
ELSE BEGIN 
C:z CHR(RETRIEVECOUT HEADER,OUT BUFFER)); 
DISABLE INTERRUPTS; (% Ko interrupts while using operating systeu 
services due to possible shortage of stack space. *) 
WAITE(LIST_FILE,C}; 
ENABLE INTERRUPTS 
END; 
RESTORE REGISTERS 
END; 


PROCEDURE SERVICE CLOCK; 

BEGIN 
{à This is the highest priority device; it will interrupt the main 
program or any other aervice routine whenever it needs to, if CPU 
interrupts are enabled. All it does is start the А-0 conversion; 
reading the 4-D із aone by the A-D interrupt serrice routine 
when conversion is complete. %) 
SAVE REGISTERS; 
STAET А TO D; 
ENABLE > IMTERRUPTS; 
RESTORE REGISTERS 

END; 


PROCEDURE SERVICE А ТӘ D; 
VAR À D VALUE : INTEGER; 
BEGIN 
SAVE REGISTERS; 
А D VALUE:- READ А TO D; 
{® If multiple 4-0 channels were being sampled, a new conversion 
could be started here to read the next channel, *) 
ENABLE INTERRUPTS; 
ERRÜR:- ERROR OF A D HEADER.BUFFER FULL: 
STORELA D ) HEADER,A | р ) BUFFER,A | p ) VALUE); 
RESTORE . ; REGISTERS 
END; 


(4 The following three procedures set up the output buffer for the listing 
gevice; they are implementation, Out not hardware, dependent. *") 


Listing 2 continued on page 470 
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Listing 2 confirmed: 
PROCEDURE WHITE STRING _ ТО OUT BÜFFER(VAR STRING : SIRING20); 
(* This procedure puts tne characters into the output buffer until 
ít encouters a №5”. 1) 
VAR I ; INTEGER; 
= CHAR; 


і- STEIWG(1I; 
= Tete 
IF © <> '&' THEM SECIN 
ERROR:= ERROR OR OUT HEADER.BUFFER FULL; 
DISABLE INTERRUPTS; (* We cannot let the printer interrupt 
while the output buffer pointers are being updated. *) 
STORE(OUT HEADER OUT BUEFFER,ORD(C)); 
ENABLE INTERRUPTS 
END 
UNTIL (1=21) OR (Cz'$') OR ERROR; 
(* How we nega to start printing if we actually put something іп the 
— puffer and the lister isn't already going. 7) 
юн QUT HEADER. BUFFER EMPTY AND LISTER INTERRUPT OFF 
THEN PRIMI CHAR AND ENABLE LISTER INTERRUPT 
({CHACRETRIEVE( OUT г HEADER OUT BUFFER) +} 
ЕЗ; 
PROCEDURE WRITE CRLF ТО OUT BUFFEH; 
VAR LOCAL STRING : STRING20; 
BEGIN 
LOCAL STRINGI 1]:= CHR(13); (* Carriage return *) 
LOCAL STRING[2]:- CHR(10); (* Line feed *) 
LOCAL | . STRINGI3]:s '$'; (* String terminator *) 
i WRITE | ‚ STRING TO OUTPUT BUFFER( LOCAL , STRING) 
END; 


PROCEDURE WRITE INTEGER TO OUT BUFFERCVALUE : INTEGER); 

VAR LOCAL STRING : БТЕГИС20; 

BEGIN 
(* In this routine, the ínteger character stríng, followed by a space, 
and а "$9 should be written to LOCAL STRING. Then: %) 
WRITE STRING TO OUT BUFFER(LOCAL STRING) 

END; 


(% The following procedure sets everything up and із only called once *) 


PROCEDURE INITIALIZE PSOGRAN; 
BEGIN 
INIT | BUFFER(A D ) HEADER, A D RUF LENGTH); 
INIT | Г BUFFER(KEY | HEADER XEY ШР LENGTH); 
INIT | " BUFFER(OUT | ‚ HEADER, OUT | "BUF | ’ЪЕМСТН); 
(8 Initialize variables *) 
EMIT | LIST | FILE: 


DOME : = FALSE; 

ERROR:- FALSE; 

LAST VALUE маз о OVER THRESHOLD:= FALSE; 
THRESHOLD:= 2000; 


PULSE SUM:- 0.0; 

PULSE | г COUNT:- 0; 

WRITE('Hit BETURM when ready Lo start’); (* File var OUTPUT is assumed 
to be the console screen *} 

BEADLM; [* File var INPUT is assumed to be the keyboard *) 

START CLOCK; 


SET UP A TO D; 
SET : - UP | С KETBOARD; 
SET | UP | "LISTER; 
SET . "CPU INTERRUPT Г MODE; 
EWABLE ‚ INTERRUPTS | 
EHD; 


PROCEDURE AHALYZE DATA; 

VAR С = CHAR; 
END PULSE, 
SUPRA THRESHOLD : BOOLEAN; 
АР! VALUE : INTEGER; 


PRUCEDURE DO EXD PULSE DATA ANALYSIS; 
BEGIN 
AVERAGE PULSE HEIGHT:- PULSE SUM/PULSE COUNT; 
WRITE | INTEGER ' TO OUT _ BUFFEA( PULSE | COUNT) ; 
WRITE . INTEGER ' | TO i OUT ' BUFFER(ROUMD( AVERAGE | PULSE ‚ HEIGHT)); 
WRITE CRLF TO OUT BUFFER; 
PULSE COUNT:- 0; 
PULSE SUM:- 0.0 
END; 


BEGIN 
IF ВОТ KEY _BEADER.BUFFER_EMPTY THEN БЕСІН 
С:-СИН( RETRIEVE(KET ' HEADER,KEY | BUFFER))3; 
DONE:s WOT (C IN С'0*. .19']}; 
IF BOT DONE THEN BEGIN 
THRESHOLD:- (OBDCC)-ORD(' 0! +1} #400: 
WHITE STRING TO DUT BUFFER('New Thresholds $ 4%: 
WRITE _ ' INTEGER 7 T OUT ' BUFFER(C THRESHOLD) ; 
WRITE | CRLF ' TU ( OUI ’ BUFFER 
END 
EMD: 
IF WOT А D HEADER. BUFFER EMPTY THEN BEGIN 
DISABLE INTERRUPTS; (F Me cannot have the A-D interrupting 
and trying to update the pointers in the &-0 buffer while 
we are trying to do the same thing here. 9) 
A D VALUE:- RETBIEVELA D HEADER,A D BUFFER); 
EMABLE INTERRUPTS; 
SUPRA | THRESHOLD: = А D VALUE >= THRESHOLD; 
END PULSE:- LAST | VALUE | WAS OVER THRESHOLD AND HOT SUFRA THRESHOLD, 
LAST ' VALUE WAS | OVER | THRESHOLD: = | SUPRA THRESHOLD; 
IF END ) PULSE THEM DO ) END PULSE DATA | ANALYSIS 
ELSE IF SUPRA ' THEESHOLD THEM BEGIN 
PULSE | COUNT := PULSE COUNT+ 1; 
PULSE : SUM: = PULSE _ SUH + A D VALUE 
END 
END 
EMD; 


BEGIN 

IWITIALIZE PROGRAM; 

REPEAT 

AMALTZE DATA 

UNTIL DOWE OR ERROR; 
WHILE NOT LISTER INTERRUPT OFF DO ; (* Loop til all printing is done. *) 
DISABLE INTERRUPTS; 
RESET ALL PERIPHERALS; (* So the operating system Finds thea as it expects 4) 
IF ERROR THEN WRITELN('BufFTer overfiow abort."') 
END. 
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CHANGE YOUR LETTER 
WRITING DRUDGERY INTO 
PUSHBUTTON LUXURY. 


If you're stil] writing all your business letters your- 
self, you're spending a lot of time, energy and money on 
needless drudgery. 

You need LetterBANK™ 

The inexpensive word processing applications 
package designed to free you from all that - while 
making your essential day-to-day correspondence appear 
more businesslike and professional than ever. 

LetterBANK is no ordinary form letter package. It's 
a sophisticated piece of applications software with over 
200 professionally written letters you can use as is, 
expand, modify or even rewrite to exactly fit vour needs. 

There are letters for hiring and firing, sales promos, 
product introductions, collection of overdue accounts, 
information requests, internal memos, news releases - 
you name it and there's a LetterBANK letter to cover it. 

Best of all, LetterBANK is a luxury you can afford. 
Because the entire package costs just $99. 

k for it wherever you buy business computer 
Software. Or order direct by calling 1-800-972-5600 (in 
NH 431-4800). C.O.D., VISA, and MasterCard accepted. 


Buy Tarbell's Z-80A $-100 CPU/IO board and 
Double Density Floppy Disk interface, and 
get free new Digital Research CP/M Plus. 


CP/M Plus features: O high performance file 
system O CP/M 2.2 compatible О time and 
date stamps on files O automatic disk login 
of removable media О support for 1-to-16 
banks of RAM and 1-to-16 drives up to 512 
megabytes each O easy to use system utill- 
ties with HELP facility L1 banked or non- 
banked memory and С high speed loading. 


Total price is $945. Ask nearest Tarbell dealer 
for demo. 


CURRENT EMPIRE OWNERS: Special low 
prices for upgrading your unit to CP/M Plus. 
CaM for details. 


V you're not using LetterBANK. s лашы 
using your word processor, 


A product of The Wyndham Group, Lid. 
Businezs Applications Software / 125 Mirona Road/ Portsmouth, NH 03801 / (603) 431-4800 


From Plum Hall, an introductory Book on C. 


i It has been several years in the making and now it is here. Leoming to | 

= қ Program in C. Бу Thomas Plum, teaches C language from the ground up, With 

“leanne це, | о amaf pons i à —À— три acquainted with 
rm ith computers will find a clear ption o works. 

Progra You will find guidelines for writing portable programs that will run on 

a wide variety of modem computers — micro, mini, and mainframe. with 

excellent efficiency in all these environments. 


Topic areas include: 

е Environmental details - starting C 

e Data and variables - using the memory 

e Operators and expressions - Inlulfive reasons for C precedence. 
e Control structura - readability rules 

® Functions - print and scan made easy 

e Case study - full Blackjack source, from design іо documentation 
е Pointer, struct clarified 


PLUM HALL immer 


Please send of "teaming to In C" 
* explains C step-by-step й Sand information al $25. eoch, (Ni resident a Ud ve чы мази р Ё 
ә practical "how to” on Plum На!) Seminars NAME | 
approach 1 оп С and UNIX СОМРАМҮ 4 

edescribeswhathappens фо ADDRESS ___________ 
Inside the computer жанаса SV... wa __ i 
American Express Expiration Date E—— — — (Palin — —— 

372 pp. 7W^x^0", Price $25. J ignotum 

| ——————. 
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Dogged attempt to learn a Second language. 


ЕМ. Aggie and CE M are registered пени of IBM Corp. Apple Computers Ши, and Digital Research Corp respectively, 


For the name of the dealer nearest you, phone (800) 227-2400, ext, 948; in California, (800) 772-2666, ext. 948. For more informati 


And now, InfoStar” 
The first DBMS you can use 


without speaking 


So put away your GO TOs and 
DO WHILEs. 

InfoStar is one microcomputer 
data base system that doesn't ask you to 
write in code. Or learn a programming 
language. Instead you make selections 
from an on-screen menu written in one 
easy language. English. 

Which means you don't have 
to be a programmer or computer jock 
to use it. But, in case you are, there's 
something in it for you, too. 

With InfoStar, you can generate 
a custom application four times faster 
than with other DBMS software. 

Reason being it has a lot of the 
features that made WordStar* the 
standard of the industry. For instance, 
select-as-you-go menus prompt you 
through all procedures. And to format 
a data entry form or report, you simply 
draw it on the screen. 
We've said it before: what 
you see is what you get. 

But, of course, that's 
not all you get. Fact is, 
InfoStar has more 
informative (and 
self-documenting) 


= 


IET _ wo * 
& 4 
u a 


Ite MicroPra, 44 San Pablo Avenue, San Ralael, СА 94903. (415 ) 4399-1447. 


WELCOME ТО | 
INF OSTAR 


programmerese. 


capabilities than you've come to expect 
from any microcomputer DBMS. 

Starting with report writing. A 
custom report feature — complete with 
transactional updating and exception 
processing abilities — lets you format, 
manipulate and merge countless differ- 
ent ways. And a quick report feature 
lets you finish faster than you can count 
them — usually in 60 seconds or less. 

Not that you have to slow down 
to sort things out either. Because InfoStar 
can sort five to six times faster than 
any other DBMS in its class, 

And for data entry, there are 
high-end minicomputer features. Like 
batch editing. And 200 editing mask 
combinations, to name a few. 

All that's required of you is that 
you have ап IBM PC, Apple П or CP/M? 
based computer. And that you take a 

trip over to your local 
computer stare to ask 
about InfoStar. 
They don’t speak 
| programmerese, 

But they're happy to 

talk business. 


T p Тін! Mirrocempuler Sofware Company 
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Regression Fitting 
to Economic Indexes 


An Apple II program can help determine base rates of inflation 
through analysis of the Consumer Price Index. 


An interesting application of 
regression analysis fits an exponential 
curve to indexes such as the Con- 
sumer Price Index (CPI). Such fits 
provide historical information on 
prices and can alse be used to ex- 
trapolate from recent behavior to 
future performance. Working with 
such regression analyses demon- 
strates determining the base rate of 
inflation despite variations on top of 
the base rate. The method and the 
program also suit analysis af many 
other interesting national indexes. 


The Program 

Although written for an Apple П 
computer with 48K bytes of RAM 
(random-access read/write memory), 
the program (see listing 1) can run 
with less RAM if you limit the 
amount of historical data stored or if 
you choose not to plot the results, 
This latter option releases the high- 
resolution memory space. 

In the program, the matrix 
designated CPI(26,12) stores 26 years’ 


About the Author 

John Merrill has used computers ін his 
teaching at Dartmouth, Florida State, and Hen- 
drix. He has published a book, Using Com- 
puters in Physics, and several manographs and 
journal articles. His present interests are uses of 
DEC VAX-11 systems and microcomputer 
systems. 
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worth (1955 through 1980) of 
monthly CP] data (lines 570 through 
820), here taken from the Business 
Conditions Digest, published by the 
Bureau of Economic Analysis, U.S. 
Department of Commerce. The vec- 
tor Y(26) stores the years of the data. 

Lines 40 through 60 read in the 
values of the CP] and the correspond- 
ing years. Line 70 allows you to 
choose just to fit the data or to fit and 
plot it, Lines 90 and 100 allow selec- 
tion of the starting and ending 
months and years, thereby permitting 
a subset of data values to be used in 
calculations. 

Lines 170 through 320 form the 
subroutine that fits the best 
compound-interest curve to the 
chosen data. The routine’s analysis is 
based on a linear-regression fit to the 
natural logarithms of the CPI data. In 
a sense, the analysis Fits the best ex- 
ponential curve to the raw CPI data 
for the years and months chosen, 
using logarithmic weighting factors. 

Program variable XS sums the 
time, measured in years; YS sums the 
natural logarithms of the correspond- 
ing CPI values. Variable XY sums the 
products of times and logarithms; X2 
sums the squares of the times, Lines 
280 and 290 use these variables to 
calculate the best values of the slope 
M and the intercept B of the straight 
line representing the logarithm of the 


CPI as a function of time. The 
variable R is the best value, according 
to the least-squares criterion, of the 
compound rate of increase. 

Lines 330 through 520 form a 
subroutine that plots the chosen data 
in high-resolution graphics. Note that 
line 340 finds the best-fit curve using 
the subroutine beginning at line 170. 
CO and C9 are the bottom and top 
values for the graph. In lines 450 and 
460, the variables X9 and Y9 are the 
points to be plotted, Ágain notice 
that the graph is a plot of the natural 
logarithms of the CPI against time. 
Lines 490 through 510 plot the best-fit 
line calculated by the line 170 
subroutine, 


The Regression Fit 

Using a least-squares criterion, the 
program fits the logarithms of the 
CPI to a straight line. This fit is 
equivalent to fitting, by a regression 
analysis, the raw CPI data to an ex- 
ponential curve, y = Ce", where С 
and M are the best-fit constants and t 
is the time. 

This fit is equivalent to fitting the 
data to a compound-interest curve, 
y = Са + К)", where C is the same 
constant (notice the values at t = 0} 
and R is the compound-interest rate. 
If Сем = Сіз + Ry, then log(C) 
+ Mt = log(C) + Нов (1 + В), 
where log stands for the natural 


logarithm, matching the BASIC nota- 
tion. Thus, М = log (1 + В), so that 
К = e*—1, which is the equation 
used in program line 300. In program 
line 290, the variable B is the best 
value of log(C). 

The details of linear-regression 
analysis, including information on 
how to calculate the best values of M 
and B, are discussed in many 
statistical-analysis books. One such 
source is Hugh D. Young's Statistical 
Treatment of Experimental Data 
(McGraw-Hill, 1962), pages 145 and 
146. 


Program Results 

Figures 1 and 2 illustrate program 
results. Figure 1 shows the fit of (the 
natural logarithm of) the CPI from 
January 1955 through December 
1980. Because the CPI has several 
very different base rates of increase 
over that period of time, the best-fit 
line (a compound rate of increase of 
4.2 percent per year) does not repre- 
sent the data very well. 

Figure 2, on the other hand, shows 
a fit for January 1955 through June 
1956 (a period with little change in 
the CPI), and were the corresponding 
graph displayed, this fit would repre- 
sent the CPI variation quite well with 
a compound rate of increase of 0.7 
percent per year. The second half of 
the run in figure 2 and the plot shown 
there are the fit of the CPI from June 
1978 through December 1980. Here, 
the compound rate of increase is 12.7 
percent per year, and the straight line 
is a good representation of the actual 
base rate of inflation throughout this 
period, You can also see the relatively 
small variations around the base-rate 
line. À number of the points, which 
represent the raw CPI values, are 
covered by the best-fit line. This 
covering is quite clear on the video 
screen because the program plots the 
monthly points and then draws the 
line right over them. To estimate 
where the covered points lie, 
remember that the CPI values come 
in equal steps in time (every month). 


Conclusion 

The program reported in this note 
represents one illustration of an in- 
structive application of regression 
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INVESTMENT ANALYSIS 
FROM CENTENNIAL 


CENTENNIAL SOFTWARE / 410 17TH ST. SUITE 1375 / DENVER, CO 80202 / (303) 596-9193 


STOCK-FOCUS 
Find out how low ts low and o gy А я 
Using capital structure wm 
focus objectively T ou ake a ol a 
Jock. The system was firs! Pp" TE manage- 
meni science deparimen! of a 25 money center 
bank, and is now in use by inveslment advisors, frusi 
Seck ocu and brokerage houses. On your screen, 
focus will plot an estimate of көшесі value, highes! 
value and fe current price. You then decide what to 
buy sell or hold. 


THE FOCUS TECHNIQUE 

FOCUS im CENTENNIAL SOFTWARE's new 
approach io Program Architecture, providing à па: 
ural interschon between microcomputers and users, 
И provides worksheet! she input screens, free access 
lo ali program segments. and the ability to caom- 


COMPUTER MEMORY-H 

ple (plus) Il 48 
Appi t 48 
TRS 30 il 64 
TR5-80 Iii 48 
ALL PROGRAMS IN DISK BASIC 


i n "m 
Exheusiively angler potential real estate іпкесі- 
ments аге Wharton School's - pa to real 
estale ana n minules you can projeci J, coss, 
and IRR for any projec! over a 10 year period. Кезі. 
locus accounts for amortization, debt, income, operat- 
Ing expenses, laxes, depreciption, and cash lows for 
both аНеглах holding and the results of sale. With 
Real-locus you can analyze any робей irvesimen! 
from а single building projec! ю а comples fime-phased 
planned unit development. 


bine individual results files for portfolio analysis. You 

abo receive в usable reference manual, menu 

è program g multiple report formats and spool- 
h our FOCUS а even the mos! com- 

plex programs are versalile end easy to use. 


І8М is 4 adem pt o! IOM Appio ip а клен of Appia Cossputer Carp, 185- № iy a i el arty Гру! 
SS SS ЕЕ mda pun eee SS ee 


ORDER NOW! FILL IM OR CALL 800-525-2003 (Tall Free) 
PROGRAM МАМЕ COMPUTER MEMORY. 


NAME 
ADDRESS 


ACCOUNT # 


How to make 


PHONE * 


Uo 0D 


EXP DATE 


dBase Il work magic. 


ifs a snap 


with Autocode. 


Finally, the first practical application of artificial intelligence In 
personal computer software, Autocode 11s а powerful program 
generator for dBASE |, No prior knowledge of programming required. 


UT MCE Л 


® Automatic menus & sub menus 
ө Automatic dato entry screens 


& Automatic programs in dBASE Il 
code with Interactive scieens 


® Automatic data entry routines ы hele ыы» of dBASE II 
ө String, numeric, date & © CP/M 8 MS DOS operating 


calculated fields 
e Automatic multiple reports 


Өө Handy pocket size manual 
6 Average learning time only 4 hours 


STEMMOS LTD. 


666 Howard Street, San Francisco, СА 94105 


Just send the following to address above today 


e Your disketle formal & hardware 


e How mony Aulocodes you want ot 5200 each" 


ә Your name & complete address 
e å check ог money order 


ORDER TOLL FREE 800-227-4617 (Ext, 417] IN CA CALL 800-772-3545 (Ext. 417] 


Credit cord buyers may subpsiiute Iher card number and expiration Ss T. 
селе (си the cneck Or coti us fo free ond seve tha fp lo (Ihe moll Dow. - | 


US Actress ddh howard St San Francisco СА 94305 UK Address 344 Kergington High ®ге!, Lóncon Wid 


fat (4551 777 3800 
eb tony fee 
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Deer inquires Invited 
"f Г aiar nar ШИЛ es gala ігіт 


Tet 01 602 6242 
Aulcroc 1 Shen: | tc 
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ен Listing 1: This Apple П BASIC program fits the natural logarithms of Consumer Price 


№". Index data to a straight line and displays the results. Plotting is user-selectable, 


AND З SAVINGS FOR YOU! 
GENERAL LEDGER $ 84 


Ф Аш Тун 
к Fanci ны 
n 


9 Ашина: Saltos 
ACCOUNTS RECEIVABLE 4 64 
" Staves 
е Agee Report 


* Қымата Рытиғбын 


DATA BASE MANAGER У d4 


№ Vente Реки 

в Агт One wien 

в Fer 

9 томен bn uil Ferdi 
GET ALL 3 FOR EM) 


Send Check ін Manay Order 127 
dht, SOFTWARE 


Р.О. GOK 177 
STATE COLLEGE, PA, 


10 REN CONSUMER PRICE INDEX 

20 DIM CP1¢26, 12), Y (20) 

30 REM READ IN CPI DATA; NYR=@ DF YRS OF DATA; YRO=IST YEAR 
40 NÝR = 26 

50 FOR 1 = 1 70 NYR: READ ҮП): FOR d = 1 TO $2: READ ІРІ, 4) 
&0 NEXT Js NEXT I:YRO © ҮШ) 

70 PRINT : INPUT *STDP(Q), FIT EXPONENT(1}, PLDTIZ)?*,CC 

80 IF СС = 0 THEN END 

90 PRINT : INPUT "IST BO, YR (Т.Е, 61965) 2"sM1, Yt 

100 INPUT "2ND MO, YR (YR2)YRI}2°sH2, ¥2 

110 PRINT "FROM "}М1;'/*}ї1}* TO ЗМ изу" 


120 ¥1 = Yi - YRO + 1:72 © Y2 - YRO+ 1 

130 IF Y2 € = Yl THEN PRINT "EHHCAN'T ИІ.” GOTO 90 
140 IF CC а 1 THEN GOSUB 170: 8070 70 

150 1F CO = 2 THEN GDSUB 330: 6070 70 

180 GOTO 70 

170 REM SUBROUTINE TO CALC BEST LINE 

180 T = 0:15 = 0:15 = 0:17 = 0:12 з 0 


м 190 FOR I YL TO Y2: FOR J = 1 TO 12 
Wasting Monay! We Have the World's 200 IF {1 = YI) AND (J 4 ML) THEN 260 
Cost Effective Development System. 210 IF (1 = ¥2) AND |J > M2) THEN 260 


"Оз machine code dior! 220 Т=Т4 нн =Т/ 12:1 = LOG (PLI 
|+ 1:4 = з 
„ м debugger оу іші | 
Е пада ending Yor i Micros а 230 15 = XS + 115 = YS + VERY ONY EEG = тах 
Yo MEE i 240 IF (Is YD) AND (J = MD) THEN 56 s ) 
E oa ae T 250 IF (1 = Y2) AND iJ = №2) THEN 57 =% 
Pi ae qe miei 260 NEXT J: NEXT I 
270 REN Ke"BEST’ SLOPE; Be'BEST* INTERCEPT 
280 M= (TR 1 - 35 2 YS) / IT 02 - JS 8 1S) 
290 B= (YS E X2 - №156} / (Т 0 X2 - 98 XS} 


PA. RERIQENTS INCLUDE ФМ SALES ТАҚ 


Commons 64 (8 5 Tradimsrb т? Cammogece 
Bune Быны, ipe. 


hui ee ee 
m тышын el 4р 
ARRS Cun. 
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ғ 
- “ Bullt-In EPROM programmer 
t and power bupply 
s Burne & rune EPROMS tor 
ihe Commodore VIC-20, too 
« Comprehensive manuals 
* Fita EXPANSION PORT 


PROMQUEEN CARTRIDGE ONLY $199 300 Rz INT (1000 1 CL EXP {М} - 11 €, 8 / 10 
Sand far Free Brochure $10 PRINT" EFF, COMPOUND ANNUAL RATE = ";R;* %° 
320 RETURN 


330 REM SUBROUTINE TO PLOT LNICPE) VS TIME 
340 GDSUB 190 
350 REM COsBOTTON DF GRAPH: C9=TOP OF GRAPH 
340 CO = LOG ( INT (РИБИ Тв IF CO € (M € tb +B) THEN 300 
370 CO = LOG t INT ( EXP IN ШЕРІ) 
380 C? = LOG ( INT (CPI{Y2,H2} + 1004 ІР C9 2 063 32 +В THEN 400 
3900 C9 = 106 ( INT C EXP IN b 37 € B) +l) 
400 HGR : HCOLORe 3: HPLOT 0,0 ТО 279,0 TO 279,159 TO 0,159 TO 0,0 
410 PRINT “У SCALE: LOBU*; EXP (07) ТО LOGI"; EXP (0070, 

MicroScript™ $99 = % н rH MP TOC M AT A TM 

= 
"е 440 ТЕ 01 = Y2) AND (J } M2) THEN 480 
и 450 T= 1 а 1339 = (ТР 12) = Xb) л 7 = дЫ 
4&0 Y9 = ( LOB (CPT4LJH) - CO) / (C9 - COD 


VILA AND MASTERCARD ACCEPTED 


СЕ commodore approved product 


with 7 EPROM 
ВК hoard wiih 1 EPRONM-COA 


Circla 518 on Inquiry card. 


d ae V УЧ 
е automalic м. number and definition feats 470 HPLOT 279 n 19 ‚159 = 159 $ Y9 
my paster oe ы y ABO NEXT J: NEXT 1 

ср 490 YA = (IN 3 XA € B) - CO) / (C9 - CO) 

* ес оне COMO c TOR, and al TTY 500 17 = (ИЗ 32 + B) - COV / (C9 - CO} 

M AGIR 510 HPLOT 0,159 - 159 3 Үе TO 279,159 ~ 159 1 Y? 

КЕЎ... Мей 520 INPUT * PRESS RETURN FOR MEM COMMAND. "3¥$; TEXT г RETURN 

530 REM CPI DATA; EACH ROM: YEAR,12 MONTHLY VALUES 
540 REM VALUES FROM 1/1955 THROUGH (2/1980 
550 REM VALUES FROM 'BUSINESS CONDITIONS DIGEST’ 
560 REM US DEPT OF COMMERCE, BUREAU OF ECONOMIC ANALYSIS 
570 DATA $955,B0.1,80,%,80,1,60.1,00,1,80.1,80,4,80,2,80,5,80.5,80,4,80.4 
580 DATA 1955,00,2,80,3,40,4,00,5,00.9,81,4,82,01,9,87,82.5,82.5,82,7 
590 DATA 1957,82.8,63.1,83.3,83.6,03.9,84.3,04,7,04.9,84.9,64,9,95,2,85,2 
600 DATA 1958,85.7,95.8,86.4,86.4, Bá, 6,05, 7, B5. B, Bà. 7, 86.7 B6. 7, 84.8, 84. 7 

610 DATA 1959,85,8,85,7,85. 7,85, 8,05, 9,97. 5,87. 5,87, 4,07. 7, 88, 80, 88 


Circle 517 on inquiry card. 


Listing 1 continued: 


620 DATA 
530 ВАТА 
640 DATA 
650 DATA 
660 DATA 
$70 DATA 
680 DATA 
890 ВАТА 
700 DATA 
110 DATA 
720 DATA 
750 DATA 
740 DATA 
790 DATA 
740 ФАТА 
770 DATA 
780 DATA 
790 DATA 
800 DATA 
810 DATA 
820 DATA 


950,67. 9,88, 88,88, 5,09. 5, 88, 7,88, 7, 86. 7, 88. 8, 89, 2,89. 3,89, 3 

(961,09, 3,89, 3,87, 3,09, 3,89, 3, 89.4, 89, 8,89. 7,89, 9,89, 9, 89.9, 89,9 

1952,89, 9,90, 1,90, 5,90. 5,90,5,90, 5,90, 7,90,7,91,2,91,1,91. 1,1 

1953,21, 1,91,2,91,3,91,3,91,3,91,2,92, 1,92. 1,92.3,92,2,92,3, 92.5 

1964,92, 6,92, 5,92,8,92.7,92.7,92,9,93. 1,95,93.2,95, 3, 93.5, 93. 
1955,93,6,93,6,93,7,94,94, 2,94, 7,94, 8,94, 5,04, 8,54, 9,95, 1,95. 4 

1945,95. 4,96, 96.3, 96,7, 95, 8,97. 1,97.4,97, 9,98, 1,98, 5, 03. 5,98, 6 

1957,98. 6,98,7,98,9,99, 1,99.4,99,7, 100,2, 100,5, 100.7, 101, 101.3, 101.6 
1948, 102, 102.3, 102,8, 103.1, 103.4, 104, 104,5, 104,8, 105,1,105.7, 108. 1, 105,4 
1963, 105,7, 107, 1,108, 108,7, 109, 109.7, 110.2, 110.7, 614.2, 111.6, 192.2) 112,9 
1970,113,3,113,9, 114.5, 195.2, 115.7, 116.3, 116, 7, 116.9, 117,5, 118, 1,118. 5, L1 
1971,119,2,119,4,119,8,120,2,120, 8, 12,5, 124.9, £22, 1, $22.2, 122.4, 122.6, 42 
1972, 123.2, 123.6, 124, 124.3, 124.7, 125, 125.5, 125. 7,126, 2,126, 8,126. 9,127. 3 
1973, $27.7, 128.6, 129.8, 130, 7,131.5, 132.8, 132.7, 135. 1,135. 5, 136,6, $37.6, 138, 5 
1974, 139.7,141,5, 143.1, 143.9, 145.5, 145.9, 148, 149, 9,151.7, 183, 154, 3, 155.4 
1975, 156.1, 157.2, 197, 8, 158, 6,159, 3, 160.6, 152, 3, 162,8, 153,6, 164.4, 145, 8, 185, 3 
1976, 145.2, 157, 1, 162,5, 148,2, 149,2, 170,1, 171, 1,171.9,172,8,173,3,172,8,174.3 
1977,175,5,172.1,178.2, 179. 8, 180,4, 181.8, 192,6, 183.5, 164,164, 5, 185.4, 186, t 
1978, 187, 2, 188, 4, 189,8, 191,5, 193,3, 195,3, 195,7, 197,8, 199, 3,200. 9,202,202, 9 
1979, 204.7, 207, 209.1, 211.5, 214. 1,216.6, 218.9, 221. 1,223. 4, 225. 8, 227.5, 229.9 
1980, 233.2, 236.4, 239.8, 242, 5, 244.9, 287.4, 247.8, 249.6, 251, 7, 253, 9,256. 2, 258.4 
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51 


850 REM COPYRIGHT (С) HENDRIX COLLEGE 1980 
840 REM ALL RIGHTS RESERVED, PLEASE GIVE APPROPRIATE CREDITS. 


950 END 


(1a) 
RUM 


STOP (0), FIT ЕХРОМЕМТ СІ), PLOT(2)72 


[ST MO, YR (LE. &,1965)72, 1955 
2ND НО, YR (YR2>VRI)212, 1980 
FROM 1/1955 TO 12/1980: 

EFF. COMPOUND ANNUAL RATE = 4.2 1 
Y SCALE: 108188) ТО 1061259). 

PRESS RETURN FOR NEW COMMAND. 


STOP40), FIT EXPONENT (1), PLOT(2)?0 


] 
(1b) 


Figure 1: The computer prompting messages and operator responses shown in (1a) pro- 
duce the plot shown in (1b). This plot results from running the listing 1 program using 
Consumer Price Index data from January 1955 through December 1980. The best-fit line 


represenis а 4.2 percent-per-year compound rate of increase. 


What makes 

a streetwise kid 
from New York 
want to help 
rice farmers 

in the tropics? 


Meet Mike Harvey. He's not 
out to change the world, just 
to understand it a little better. 
And because he thinks that 
underneath all the differences 
people are basically alike, he 
feels he can help. 

It's what today's Peace 
Corps is all about. Ámericans 
from every kind of back- 
ground, of all ages, making a 
commitment to live and work 
with people around the world 
to meet basic human needs. 


You won't be asked to move 
mountains but you'll under- 
stand what volunteers like 
Mike Harvey mean when they 
talk of small miracles. Why 
they want to work hard at a 
challenge unique to the Peace 
Corps. 

Above all, you'll be learning 
something about the world, 
making friends with people 
you can help. And that's what 
life should be all about. 

For further information, 
call toll free 800-424-8580. 

Or write Peace Corps, 
Washington, D.C. 20525. 


Peace Corps 
The toughest job 
you'll ever love. 


і 
LM A Public Sarvice of This Мадвуіла 
Il & The Advertising Council 
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(2a) 
JRUN 


STOP(Q), FIT ЕХРОМЕНТ (1), PLOT(2)?] 


IST MO, YR (I.E, 5,1955) ?1,1955 
240 MO, YR (YR22YRL)?5, 1956 
FROM 1/1955 TO 6/1956: 

EFF. COMPOUND ANNUAL RATE 2.72 


STOP{O), FIT EXPONENT(1), PLOT (2172 
(2b) 
{ST MO, YR (LE. 6, 1965) 2, 1978 
OND МО, YR 19822811212, 1980 
FROM 4/1978 TO 12/1980: 

EFF. COMPOUND ANNUAL RATE = 12.7 % 
Y SCALE: 1061192} TD L06(240), 

PRESS RETURN FOR NEM COMMAND. 


STOP (0), FIT EXPONENT(I), PLOT(2)?0 


] 
(2c) 


Figure 2: Demonstrating use of the listing 1 program, the prompting and response 
messages in (2a) and (2b), respectively, show program operation for Consumer Price In- 
dex data from January 1955 through June 1956 (at a 0.7 percent-per-year compound rate 
of increase) and June 1978 through December 1980 (12.7 percent-per-year compound 
rate of increase). The graph in (2c) results from the (2b) inputs; the discrete points are 
individual Consumer Price Index values. 
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analysis to curves of general interest. 
This regression analysis is actually a 
nonlinear, least-squares fit to an ex- 
ponential curve representing a com- 
pound-interest function. However, 
the nonlinear regression is ас- 
complished using well-known results 
from linear-regression analysis by fit- 
ting the best straight line to the 
natural logarithms of the particular 
index used, the CPI. 

Using the program demonstrates 
the complexity of the CPI as a tunc- 
tion of time, Such use also demon- 
strates that the CPI behavior in 
specific segments of time can be 
reasonably well represented by 
compound-interest curves with differ- 
ing base annual inflation rates, Fur- 
thermore, using the program shows 
the relatively small variations on top 
of the base inflation rates in the dif- 
ferent epochs. 

Such an instructive analysis then 
leads to the questions that simple data 
manipulations are unlikely to 
answer—fundamental questions such 
as, “What occurred during the 
various, distinct epochs to cause the 
quite different base inflation rates?” 
“Can you see the effects of the Viet- 
nam War or the price increase from 
OPEC in the appropriate epochs?” or 
"Are the effects of such major in- 
fluences as war or energy prices 
delayed in time and why?" The point 
of the instructive illustration fur- 
nished by this program is to get peo- 
ple to consider questions of pro- 
gressively deeper levels and to be able 
to test reasonable hypotheses against 
the data itself. B 
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Through the [|] Yia |! MasterCard 


Card No. 


| 

Breaking the Sound Barrier Expires: | 

| peints (435), or ——. sets of both prints: Name | 
| ($55). | have included $3 per order shipping Address: | 
| 

| 

| 


City: 


Е ЫЫ 


Сігсів 520 on inquiry card. 


Circle 415 on inquiry card. | Сігсіз 388 on Inquiry card. 


= = Г — 5 қола | „Е. 
# " ч 7^ a ra ЕР 
мови. 

Ға ke, 


а 


Q-PRO 4 user, . | 
Richard Pedrelli, President bs 
Quantum Systems, Atlanta, GA | | 


ag! éé As a dBASEII beta test site the past мо years, we 


1” pas 

—- "Ө 2 7% were reluctant to even try Q-PHO4. Now we write ай our 

à "29... 1 commercial applications in Q-PRO4. We find it to be ал 
kame Ёл И м order of magnitude more powerful than dBASEII. 

“ | „= Q-PAQ4's 4th generation syntax is so efficient, we 

Ss ии now complete complex jobs in weeks instead of months. 

шишин | Superb error trap and help screen capabilities make our 


finished applications far more user friendly. And our 

ACE ria ® шід- Programs run much faster, too. 

® 5-100 {ЕЕЕ-5%) In my estimation, any application programmer still 

“ Disk controller with 4 ports; supports 514” and B" drives using outdated Srd generation data base managers or 
(Happy ond/or Winchester) on same сов. worse, a 2nd generation language like BASIC, is ripping 

* 280 CPU 4 or ё MHz, 64KRAM, 2 serial МО, 1 porollel, СТС. himself cff. 99 


* Pockoge prico: $1195.00 ОА pricing upon терен) | Runs on В bi micros with CP/M, MP/M, TurboDOS = MmmOST. 
a : $1,195. uns on 8 bit micros w М, MP/M, TurboDOS ", MmmOST. 
May be purchased soparciely. Winchester ond floppy drives собой Author's lock up package available. 

SIGEN 


боп Quic-n- easi products inc. 
M o RE 136 Granite Hill Court, Langhome, PA 19047 (215) 968-5966 
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TOPING SOFTWARE UNDER CP/M? 
URDUTPUT WITH MICROSHELL 


When you're into heavyweight software development you 
» need more operating system power than CP/M can offer. 

» MICROSHELL builds up CP/M with UNIX features that really 
help you put out software. Just for starters: MICROSHELL 
crunches long CP/M dialogs into one-line commands. Puts 
muscle and flexibility into SUBMIT commands. Captures CRT 
output and redirects it to CP/M files without retyping. Pulls 
programs from another disk drive or user number auto- 
matically (makes hard disk handling a snap). And it's ready 
for more work with no time-consuming warm-start after a 
program runs. MICROSHELL fits your system — uses just 8K 
of memory іп any.CP/M computer from Apple to Zenith. 

' Check out MICROSHELL today and find out what а powerful 
P partner it makes—at only $150. - 


“CP/M, Digital Research; UNIX, ВЕЙ Laboratories; Apple, Apple Computer, inc. 


* 


Order Toll Free: 800-368-3359 - N Е W 
VISA, те. Up m | А, 
Manual оту: 05. сатын GENERATION 
SYSTEMS, inc. 
2153 Golf Course Drive 
Circle 327 on Inquiry card. Reston, VÀ 92091 
ы (703) 476-9143 


INTUITIVE IC ELECTRONICS: A 
Sophisticated Primer for En- 
gingers and Technicians. Ву 
T. M. Frederiksen. 208 рр. ilus. 
Covering both the simplest and the 
most complicated IC designs, this 
lively, easy-to-read volume provides 
a sophisticated, nonmathematical 
explanation of the basic internal 
mechanisms common to all semi- 
conductor devices. 

219/230 $19.95 


RADIO HANDBOOK, 22/e. By W Orr. 
1 136 pp., more than 1,300 dius Here's 
ihe lates! edition ol what is universally 
ragarded as the most useful refer- 
ence in the industry. It's a course" in 
communications, а lact-packed rel- 
erence, and а how-to guide—all in & 
single book! 

582442-5B $39.95 

(Counts as 2 of your 5 books) 


MICROWAVE SEMICONDUCTOR 
ENGINEERING. By J. F. White. 558 
pp., 319 illus. Packed wilh ап awe- 
some amount of nevar-belore-pub- 
lishad material, (his relerence con- 
tains a wealth ol lormulas, consianis, 
and practical design lechaiques 
needed by everyone who works in the 
field ol microwave engineering. 

582553-8 $28.50 


MANUAL OF ACTIVE FILTER DE- 
SIGN, 2/6. By J L. Hilburn and D. E. 
Johnson 225 pp., 157 easy-to-use 
design graphs This ingenious man- 
ual anables you to design filter cir- 
cuis for virtually any applicalion in 
minutas—wilhout making a single 
computation! Covers all the latest de- 


signs. 
287/684B $37.50 
(Counts as 2 of your 5 books! 


MICROPROCESSOR DATA BOOK. 
By S. А Money. 350 pp., 220 йиз. 
Easily Ihe mos! comprehensive col- 
lection о! data on microprocessors and 
Ihe support chips available amy 
whara! Provides important lacts on a 
wide range of popular devices from 
American, European, and Japanese 
manufaclurers. 

427/082B $35.0 
(Counts as 2 of your 3 books) 


HANDBOOK OF SEMICONDUCTOR 
AND BUBBLE MEMORIES. Ву W. A. 
Triebel and А. D. Chu. 416 рд, it- 
lus ., over 50 worked-out problems. 
This detailed, comprehensive 
guide brings you right up to the 
minute on such еш” developed 
devices as the PLA, FIFO, CAM, 

CO, and magnetic bubble 
memory—as well as all the stan- 
dard storage devices trom ROMs 
and RAMS Іс shift registers, 
582376-4 524.95 


INTRODUCTION TO RADAR SYS- 
‚ 2/8. By M. 1. Skolnik. 698 
рр., 244 illus. This new edition of а 
widely used text on radar fram the 
systems engineer's point of view 
brings you full discussions of the 
many major changes that have ас- 
curred in the field recently. 
5790918 $39.95 
(Counts as 2 of your $ books? 
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TAKE ANY 3 BOOKS 


FOR ONLY $100 EACH 
when you join McGraw-Hill's 
Electronics and Control Engineers 


Book Club 


McGraw-Hill's long-established 


Iub that saves you BIG money 
=. the important new books 


of all publishers! 


lata foe 


| 1 | e 


MAGNETIC CORE SELECTION FOR 
TRANSFORMERS AND INDUC- 
TORS: A User's Guide to Practice 
and Specifications. Ву W. T 

McLyman. 768 рр. 400и, This grant 
volume 15 brimming with time-saving 
tips lo help you select the righ! mag- 
netic core for virtually any application 

582494-9A 565.00 

(Counts 25 $ of your $ Books? 


ELECTRONIC COMMUNICATION 
а/е. By R, L. Shrader. 801 pp., 870 
ilius. This thoroughly updated edi- 
tion offers all the theory and fun- 
damentals you need to prepare 
yourself for the FCC commercial 
and amateur grade license exami. 
mena ao pass them the first 
me 


571/503 $26.95 


DIGITAL HARDWARE DESIGN, Бу 
J. B. Peatman. 428 рр, over 400 aus. 
Taking you beyond the microcomput- 
er, this guide reexamines traditional 
lechniques and locuses on the de- 
sign of circuitry too fast for tha micro- 
computer alone. 

49173218 $35.50 

(Counts as 2 0f your 3 books 


(Values up to 87.00 )* 


MICROPROCESSOR APPLICATIONS 
HANDBOOK. Editor:in Chief, D. F, 
Stout. 472 pp., 284 illus. Atlast—a 
reference guide ta microprocessor 
applications to help you make your 
systems timely, versatile, and 


cost-effective. 
617/9888 $35.00 
(Counts as 2 of your 3 books) 


SIGNALS AND SYSTEMS. By А, 
penheim, A. Willsky, anc |. Young 
pp.. mora than 350 illus This unique 
yolume presents a comprehensive 
discussion of methods lor analyzi 
discrale-lime systems. Includes a | 
al feedback, conyolution, and other 
concepts not treated in depth elsa- 
whera. 
582874-78 

(Counts as 2 of your 3 } 


MODERN ELECTRONIC CIRCUITS 
REFERENCE MANUAL. By J. Mar- 
kus 1,264 рр. 3.666 circuit dia- 
grams. Complete with values of com- 
ponents and suggestons for revisions, 
plus the original source of each circuit 
IN case you want additional ре ог. 
mance or construction details. 

404/463А $57.95 

(Counts ая 3 of your 3 books) 


*If you join now for a trial 
period and agree ta pur 
chase three more books—at 
handsome distounts—over 
the next year. 

(Publishers' prices shown) 


ELECTRONICS ENGINEERS ' 
HANDBOOK, 2/6. Edited by D. С. 
Fink & D. Christiansen. 2,272 pp.. 
2,189 ilius. This updated and en- 
langed edition covers the latest knowi- 
edge in the field, including new ad- 
vances in integrated circuits, pulsed 
and logic circuits, laser technology, 
telecommunications, and much more 
209/812A $75.00 
(Counts 25 3 of your 5 books! 


PCM AND DIGITAL TRANSMIS- 
SION SYSTEMS. Ву Я Owen 320 
р., 786 Hus. This useful volume al- 
newcomers Io the field to famil- 
апга thamselves with its problems 
and oe in two waeks, instead 
al ре ihres months it would ordinarily 
lake. 
479/542B $30.00 
(Counts as 2 of your 5 books) 


ANTENNA THEORY: Analysts and 
Design. By С А Balams 818 pp.. 
illus. Packed with equations, design 
procedures, and plenty of nuts-and- 
bolls know-how, this 16 (һә first place 
io tum for answers lo all your anlenna 
design questions. 

582443-0В $39.50 

‘Counts as 2 of your 3 books) 


ELECTRONICS ENGINEERING FOR 
PROFESSIONAL ENGINEERS' EX- 
AMINATIONS. 415 В, Hafer. 336 
pp.. more than 200 illus, Actually 
two books in one—a quick prepara- 
tion manual to help you pass your 
PE. exams on the first try and а 
rich source of practical electronics 
engineering informalion and 
know-how. 


254/303 $27.50 


16-BIT MICROPROCESSOR SYS- 
TEMS, By Texas Instruments, Inc. 576 
рр.. illus This broad-based guide 
presents а comprehensive over- 
уммот basic concepis to аб- 
vanced design principles. Covers 
programming methods, instruction 
sats, ГО design, mamory design, and 
much mora. 
63776018 $45 
(Counts as 2 of your 5 books) 


OPTICAL FIBER SYSTEMS: Tech. 
nology, Design, and Applica- 
tions. By C К Kao. 197 gp. illus 
From a basic explanation of oplical 
прег Systems to Ihe economic rami- 
fications ol thair use, this volume pro- 
vides ІШІ coverage of a rapidly de- 
veloping Held 


332/770 $26.00 
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DIGITAL CIRCUITS AND MICRO- 
PROCESSORS. By H Taub 608 pp., 
heavily ilus. This fast-paced, care- 
d written guide gives you thor- 
ough explanalions of al the basic 
te dee of digital systems and 
ogic design — plus a solid introduc 

tian to microprocessors and micro 

Pracessor-hased designs. 


629/455B $32.85 
(counts as 2 of your 3 books) 


McGraw-HINW's NATIONAL ELEC- 
TRICAL CODE* MAMDBOOK, 17/e. 
By J.F. McPartland. 1,162 pp. 
1,096 ilius. Bigger and better than 
ever! This mammoth reference ex- 
plains and clarifies the many сот- 
раз provisions of the current 
1981) Code* to help you meet rules 
exactly and pass inspections the 
very first time. 


456/933 $26.50 


INTEGRATED CIRCUIT FABRICA- 
TION TECHNOLOGY. By D Ј Elati 
480 рр., 220 ius Covering every step 
in the Iransformabon of a silicon chip 
to an integrated circuit, this ls the first 
book jo combine, № a single volume, 
a cohesive examination o! (he equip- 
ment, materials, and techniques of IC 
fabrication 
192/383 


529.75 
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Why YOU should join now! 


8 HEST AND NEWEST BOOKS IN YOUR FIELD! Носко are selevted [rant a wide 
range of publishers by expert edilors and eonsultàns to КА & vou ози ances 


lo the best and latest books in vour field. 


BRIG SAVINGS! Huild your Шнағу and save money ідо Sa ings ranging npt Ea 30% 


or more off publishers list priees—-usiuallv 20% to 25%. 


BONUS BOOKS! You will immediately begin lo 


Book Plan that allows you savings up lo 80% off the publisher's prices 
of many professional and general interest Looks! 


8 CONVENIENCE! 12-14 times a year about once every 3-4 weeks! vou reevive the 
Club Bulletin FREE. В fully describes Ihe Main Selection and allermate selections 
A dated Reply Card is inelicded. ЇЇ vou wam ibe Main Selection, vou simplv du 
nothing—it will be shipped aulomatically. If vou want an alternate selection —dur 
no book al all—vou simply indicate il un the Вор Card and чиг it by the date 
specified. You will have al least 10 days to decide If lecum of late delivery of 1he 
Bulletin you receive а Main Selection vou do not want, yeu nav return n foe сое И 


al the Club's expense: 


Asa Club Метпіні vou agreu only to the purchase of three additional hooks during 
vuur first vear of membership. Membership may be discontinued by either vou br 
ин, 


the Club at any time after you have purchased ihe three additian 


Other MeGraw-i3ill Book Clubs: 


Accountants’ and Controllers Book Club е Architerts Book Clubs Bvie Hank Cuh ә hirina 
Engineers’ Book Club * Civil Engineers’ Hook Club * Mechanical Engineers’ Book thh 


For sare infarmalim write to: 


MeGravw-Hill Book Clubs » 20. Вох 682, Tüdghtstawrn, NJ 04624 


riitipale іп our Bonus 


NETWORK SYSTEMS. By A 
Sharma, Р OsSousa, and A ила. 
327 pp.. illus Here's the lirst book to 
describe, concisaty and comprehen- 
sively, в! currenl stored program- 
controlled (SPC) lalecammunication 
network systems that use integrated 
nea ` analysis, and design tech- 
niques Gives you the know-how you 
need to тәні design specifications, 

582557-0 $29.95 


HANDBOOK OF ELECTRONIC 
PACKAGING DESIGN AND ENGI- 
NEERING. Ву B. Matisolf. 480 pp.. 
312 Mus. This handy volume exam- 
ines the broad array of packaging 
techniques available today, providing 
the dala you need Іп seleci the бесі 
one lor а given application Stresses 
the interplay between design crileria. 
582515-5B $32. 
iCounts as 2 OF Your $ books) 


STANDARD HANDBOOK FOR 
ELECTRICAL ENGINEERS, 11/6. Ву 
D. б. Fink апа H, Beaty. 2,448 pp., 
1,414 illus. Today's most widely 
used source of electrical engineer- 
ing infarmation and data serves 
you as no other single work when 
you need detailed, timely, and reli- 
able facts 

АХА $55.95 

(Counts as $ of your 3 books) 
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Be sure to 
consider these 
important 
titles as well! 


RADAR TRANSMITTERS. Ву С. W. 
we 
196/438 $26.95 


USER'S GUIDERGOK OF DIGITAL 
CMOS INTEGRATED CIRCUITS. By Е, 
А Ноа, 

290/679 


$29.00 


ELECTRONIC CIRCUITS NOTEBOOK: 
Proven Gesigns for Systems Ap- 
plications Edied by 5 Weber. 
192/4488 $35.50 
(Counts аз 2 of your 3 boats) 


ELECTRONIC FILTER DESIGN 
HANDBOOK. Ву A В Лап. 
704/3098 $41.50 


(Counts аа 2 of your 3 books) 


INTRODUCTION TO THE THEORY 
AND DESIGN OF ACTIVE FILTERS. By 
L P Huesigman á P Е Allen 


308/543D $34.50 
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Sorting Algorithms 
for Microcomputers 


Programmer ingenuity and search of the existing literature 
can significantly improve sort performance. 


Many applications require organiz- 
ing data into ascending or descending 
order—sorting. This can be an ex- 
tremely time-consuming job, espe- 
cially if a too simple algorithm is 
used. On a large machine the ineffi- 
ciency may not be noticed—one sec- 
ond versus ten may not be worth 
worrying about. Оп а microcom- 
puter, however, one minute versus 
ten may be quite important, especial- 
ly if you're sitting at a terminal wait- 
ing for the results. 

In this article we examine two fair- 
ly simple and closely related sorting 
algorithms: Shuttlesort and Shellsort. 
Shellsort is a generalization of 
Shuttlesort, requiring only a small 
added expenditure of programming 
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effort but yielding astounding im- 
provements in performance. 

In addition, we examine the sorts’ 
performance on a variety of machine- 
language combinations to give some 
idea of their relative power on a com- 
mon practical task. 

When faced with a common prob- 
lem such as sorting, someone has 
probably developed efficient 
methods— what you need to know is 
where to look. References 1, 2, 4, and 
5 are convenient sources of sorting al- 
gorithms. 


Types of Sorts 

If the sort program and all the data 
to be sorted fit into central memory, 
we can use an intemal sort. If not, 
some kind of external sort must be 
used. Such sorts involve sorting parts 
of the data in central memory, writ- 
ing these sorted parts to a disk, and 
then merging the parts together to 
create a file of sorted data. This arti- 
cle deals with internal sorts, which 


can be used during the internal phase 
of an external sort. 

Many internal sorting algorithms 
are available, each with advantages 
and disadvantages. Broadly speak- 
ing, we can classify the sorts by two 
characteristics: efficiency and com- 
plexity (see table 1). 

Shellsort occupies an interesting 
position in this classification: it is in 
the same efficiency class as sorts such 
as Quicksort yet is easier to program. 
In addition, it is more efficient than 
the Shuttle/Bubble varieties yet no 
more difficult to program. This is 
only a small exaggeration. Shellsort is 
slightly more complicated than those 
in the Shuttle category. Also, it is 
slightly less efficient, at least 
theoretically, than Quicksort and 
Treesort. Nevertheless, in most situa- 
tions Shellsort represents the best 
choice in trading machine time for 
complexity. Furthermore, Shellsort 
requires no more space than Shuttle- 
sort while Quicksort does require ad- 
ditional space. 


Complexity of Aigorithm 


High 
ort 


Shuttle 
Bubble 
Pair Exchange 


Quicksort 
Treesort 


5 


Table 1; Common sorting methods can be classified by two characteristics: efficien- 


cy and complexity, 


Listing 1: This Applesoft version of Shuttlesort includes a GOSUB at line 20 to branch 
to code that generates data used to perform the tests described in the text. The sort 
proper is the code from line 50 through line 200, 


10 TIM X(1024) 
1? REM 
20  GOSUR 1000 

50 FOR I = 1 TON ~- 1 
60 FOR J = I TO i STEF 
70 IF ХХ.» < 


80 TX = X(J»:XCJ) = X(J 
100 NEXT J 
200 NEXT I 


Because Shuttlesort serves as the 
starting point for Shellsort, we con- 
sider it first. It is useful for sorting 
small lists of items (e.g., up to 30 or 
so on a microcomputer). Shuttlesort 
is also used as part of more complex 
algorithms such as modified Quick- 
sort. (Reference 5 is an excellent 
source for more information on all 
the sorts noted in the table except the 
linear-time sort, which is covered in 
reference 6.) 


Shuttlesort 

For a concrete demonstration of the 
Shuttlesort algorithm, we will assume 
that we want to sort the following list 
of single characters into normal 


alphabetical order: 


Location 
Element 


1 2 3 4 5 6 
X C DM A B 


The Shuttlesort algorithm starts by 
comparing the first two items, X and 
C, and exchanges them if they are out 
of order. Because X should come after 


BRANCH TO GENERATE М RANII'OM VALUES 


= 2 


= X(J + 1) THEN 200 


+ 123 XCJ + 1) = TX; 


C, they are exchanged. The algorithm 
next compares locations 2 and 3. 
Because X should come after D, they 
are exchanged. 

The sort now determines how far 
up in the list the value D should be 
moved (to the left in our display). 
Therefore, C and D are compared. 
Because they are in the right order, no 
exchange is made. The comparisons 
resume at locations 3 and 4; X should 
come after M and they are swapped. 
The list is now 


Locatin 1 2 3 4 5 6 
C D M X A B 


Element 

Values at locations 4 and 5 are 
compared next. Because X should 
come after A, they are exchanged; 
next, M and A are compared and an- 
other exchange occurs. Two more ex- 
changes—D and A, then C and A— 
place A in location 1. The sort 
resumes by comparing X and B. B 
travels up the list until it stops at loca- 
tion 2, finishing the sort; 
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Cirela 313 on inquiry card, 


Location 1 2 3 4 5 6 
Element A B C DM X 


Although our example sorts single 
characters, the algorithm applies 
equally to real values, integers, or ar- 
bitrarily long strings. The perfor- 
mance tests presented here use ran- 
domly ordered real values. 

Listing 1 shows an Applesoft ver- 
sion of Shuttlesort for real-valued 
data. The FOR loop from lines 50 to 
200 contrals the traversal down array 
X so that the first comparison for a 
given value of I is Х(1) and X(I+1). 
The inner FOR loop, lines 60 through 
100, moves the value at Х(1) up the 
list until it encounters a smaller (or 
equal) value or until it reaches the top 
of the list. The exchange of X(J) and 
X(J-H1) in line 80 moves data 
elements up the list. 

As noted in table 1, Shuttlesort is in 
the same class as the Bubble and Pair 
Exchange sorts. A sort shown in the 
Apple BASIC Programming Refer- 
ence Manual (page 15) is a Pair Ex- 
change sort. The efficiency of these 
sorts can be described by the increase 
in sorting time as the number of items 
to be sorted increases. If it takes T 
seconds to sort N items, these sorts 
will require about 4T seconds to sort 
2N items: the sort time increases with 
the square of the number of items. Al- 
gorithms with this efficiency are said 
to be order N-square in performance, 
Sorting time can get out of hand very 
quickly with an order N-square sort. 
For example, if 100 items require 100 
seconds to sort, 200 items will require 
400 seconds. Sorting 1000 items 
becomes impractical—it would take 
about 3 hours. 

A clue to this algorithm's inefficien- 
Cy can be seen in our letter-sorting ex- 
ample. The value A starts in location 
5 but belongs in location 1; Shuttle- 
sort needs four exchanges to move it 
to the top. Similarly, the movement 
of value B to location 2 also requires 
four exchanges. As the number of 
items to be sorted increases, the num- 
ber of exchanges for each item in- 
creases, The total number of ex- 
changes is proportional to the num- 
ber of items times the number of ex- 
changes for each—hence the order 
N-square performance. 


Before After 
Sublist Sublist 
Whole Whole 
List 1 2 3 4 5 1 2 3 4 5 List 
L L K K 
W W H H 
D D D D 
у у Ё Е 
Р Р А А 
T 1 L L 
H H үү ұу 
М М М М 
Е Е и U 
A A, Р P 
K K T T 


Figure 1: Shellsort creates five sublists when distance D=5; each sublist is sorted with a Shuttlesort. Before refers to the data order 
before the Shellsort pass; After refers to the order resulting from the Shellsort pass. 


Before 
Sublis! 
Whale 
List 1 2 3 
K K 
H H 
D D 
E E 
A А 
L L 
W W 
N N 
Ц и 
Р Р 
T T 


After 
Sublist 
Whole 

1 2 3 List 
E E 
A A 
D D 
K K 
H H 
L L 
P P 
М М 
u U 
үү W 
T T 


Figure 2: These three Shellsort sublists result when distance D=3. The Before list is 
identical to figure 1's After list; it results from the D=5 Shellsort. 


If Shuttlesort could move items 
more than one position at a time, it 
might be more efficient. One way to 
make larger moves is to compare 
items farther apart than just one loca- 
tion. This is the idea behind Shellsort; 
reference 7 discusses Shell's original 
work, 


Shellsort 

Shellsort works by dividing the list 
of data into sublists. Shuttlesort is 
used to order each sublist and finally 
merge them into the final, completely 
sorted list. The final pass of Shellsort 
is identica] to a Shuttlesort. Earlier 
passes try to move small values near 
the top of the list in large steps. On 
the final (Shuttlesort) pass values 
don't have far to move. 

To demonstrate Shellsort, we use 
the larger list of data shown in figure 


1. Instead of comparing immediate 
neighbors, the algorithm starts by 
comparing items some fixed distance 
apart, 5 for the first figure 1 pass. The 
Before section shows the original list 
of data and the five sublists that result 
when items five locations apart are 
compared. The algorithm effectively 
applies a Shuttlesort to each of these 
sublists. The After section shows the 
now-ordered sublists and the 
resulting whole list at the end of the 
pass. Note that only six comparisons 
have managed to move letters in the 
first halt of the alphabet to the top 
half of the list and letters in the last 
half of the alphabet to the bottom 
half of the list. 

The next pass uses a distance of 3, 
resulting in the three sublists shown 
in figure 2. Each sublist is sorted 
(using Shuttlesort) with the result in 


the After section. The first quarter of 
the list now contains letters from the 
first quarter of the alphabet and so 
on. The list becomes partially ordered 
very quickly. 

The final pass uses a distance of 1, 
resulting in only one sublist, the en- 
tire list of values. Clearly, applying 
Shuttlesort to that list assures that the 
final result is completely ordered. 
Note the small distance items need to 
move in this final pass to find their 
final position; no item need move 
more than two locations. 

The changes required to convert 
Shuttlesort to Shellsort are minimal. 
First, lines 50 through 200 in listing 1 
are modified to use distance D rather 
than the fixed distance 1. After each 
pass, the value of D reduces to 
INT(D/2) at line 230 of listing 2. 
When D is reduced to 0, we know 
that the pass just completed was the 
Shuttlesort on the whole list, Thus, 
the sort is complete. 


Determining Distances 

How do we choose the distances? 
Although the algorithm's perfor- 
mance is known to be rather sensitive 
to the distances, there is no known 
way to select the ones that guarantee 
minimum sort time. However, the 
initial distance and all subsequent 
distances should be odd. One of the 
most commonly used set of distances 
with this property was developed by 
Hibbard (see reference 3), He uses an 
initial distance of 


D = NNT LOGIN LOGID) —1 
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Number 
of Items 


280 
1050 
4186 
16,802 
64,761 
264,233 


1,032,218 
4,141,646 


Number of 
Comparisons 


Shuttiesort 
Number а! 


Number of 
Comparisons 


Shalisort 
Number of 
Exchanges 


159 


411 


1142 
2515 
6395 
15,740 
34,994 


4,137,563 


84,969 


46,277 


Table 2: Comparing Shellsort with Shuttlesort illustrates the former algorithm's superiority. 


Listing 2: Cornparing this Applesoft version of Shellsort with the listing 1 program 
demonstrates that only two lines—45 and 230—need be added to a Shuttlesort program 
to form Shellsort. The variable D generalizes the distance between comparisons; this 


distance is fixed at 1 in Shuttlesort. 


VALUES 


INT ( LOG (М) и LOG (2)) - 1 


X(.] + D) THEN 200 


TX 


10 DIM X(1024) 

19 REM BRANCH TO GENERATE N RANDOM 
20 GOSUR 1000 

45 П = 2 

30 FOR 1 = 1 TODO N - D 

60 FOR J = I TO 1 STEF - I 

70 IF X(J) < = 

BO TX = X( D XCJ) = XCJ + DEX + ID 
100 NEXT J 

200 NEXT I 

230 Ds INT (D / 2)3 


Each subsequent distance is 
D=INT(D/2) 


(Note that LOG(N)/LOG(2) is the 
base 2 logarithm of N.) The values of 
D are always of the form 2°—1 for 
some positive integer P. For example, 
if we have 100 items to sort, the initial 
P is 6 and the initial D is 63. In subse- 
quent passes, D equals 31, 15, 7, 3, 
and 1. (For our little example, we 
should have used an initial distance of 
7, but we chose 5 to make it a bit 
more interesting.) 

We now have all the parts 
necessary for the algorithm. The 
Apple BASIC program is in listing 2. 


Performance Evaluation 
We claimed in the beginning that 
Shellsort was well worth the minor 


programming changes. The acid test 
of this is the time required to sort. It 
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IF D > 0 THEN 50 


often turns out that an algorithm that 
has superior theoretical performance 
realizes its advantage over another 
algorithm only for very large values 
of N. For example, suppose we code 
an algorithm that is order N—that is, 
doubling the number of items to sort 
only doubles the time. But suppose it 
takes 1000 seconds to sort 100 items, 
while our order N-square algorithm 
takes 100 seconds. Sorting 200 items 
requires 2000 and 400 seconds respec- 
tively; sorting 500 items requires 5000 
and 2500 seconds respectively. Only 
when we sort more than 1000 items 
will the order N algorithm be 
superior. In such situations, the 
choice of algorithm depends heavily 
on the number of items to sort. 
Therefore, we compared timings 
for Shuttlesort and Shellsort for 
several machines and languages. In 
addition to time measurements, we 
also counted the number of exchanges 
and comparisons required by each 


method. While the time will certainly 
differ for different hardware, the 
counts will not, so they provide in- 
sight into algorithm efficiency in- 
dependent of hardware/software 
considerations. 

Another measure Юг а sort 
algorithm is the amount of memory 
required. Each method requires only 
minimal extra memory beyond the 
list to be sorted. Furthermore, this ex- 
tra space does not increase as the 
number of items increases. Thus, 
space use is order N. In contrast, 
algorithms that are slightly more effi- 
cient than Shellsort typically require 
significant extra space. For example, 
some require space for pointers— 
possibly two pointers per item. 

For the performance comparisons, 
random real values were generated. 
This probably represents the most 
challenging type of data for both 
algorithms—with integers or strings, 
duplicate values are more likely to oc- 
cur and sort time would be reduced 
for both. 

Table 2 shows the number of com- 
parisons and exchanges for the two 
algorithms for lists of size 32, 64, 
...4096. The superiority of 
Shellsort is obvious throughout. 
Scanning the Comparisons and Ex- 
changes columns under Shuttlesort 
reveals its order  N-square 
nature —when М doubles, the number 
of operations increases fourfold. Also 
note how the number of exchanges is 
close to the number of comparisons. 
Exchanges are expensive—they re- 
quire three LET statements. 

The rate of growth of the number 
of comparisons and exchanges for 


Sort time in seconds for: 


Number 
of Items 


32 7 
B4 26 
128 
256 
512 
1024 
2048 
4096 


Shuttlesori 


103 
413 
(1652) 
(6608) 
(26,433) 
(105,730) 


Shellsod 


Table 3: Comparison of sort times for Shuttlesort and Shellsort algorithms written 
im Applesoft BASIC support table 2's indication of Shellsort's superiority. The 
numbers in parentheses are estimated times. 


Shellsort is far slower. Instead of an 
order N-square increase, it is approx- 
imately proportional to №2, Thus, 
doubling N results in an increase of 
roughly 2.4 times in the number of 
operations. Furthermore, the number 
af exchanges is much less than the 
number of comparisons, usually 
about half. (Note that different data 
produce different counts, but the rela- 
tionships remain approximately equal 
to those we measured.) These counts 
show the effectiveness of early passes 
in moving items a long way up and 
down the list with few comparisons 
and exchanges. 

From the counts of comparisons 
and exchanges, Shellsort should be 
much faster. It is: table 3 shows sort 
times in seconds for the two 
algorithms using Applesoft inter- 
preted BASIC. (Some of the times 
have been estimated because they are 
so long. The estimation method is 
described in the next section.) As you 
can see, as N grows Shuttlesort 
becomes impractical very quickly: 


sorting just 256 values requires 
almost 7 minutes. By comparison, 
Shellsort can order four times as 
many values, 1024, in less time. Even 
though the Apple has enough 
memory to sort 4096 values, do you 
have the patience to wait out a Shut- 
tlesort? The estimated time is about 
29 hours. 

Using Shellsort, it is practical to sit 
at the machine while it sorts 1024 
values. Sorting 2048 values calls for a 
coffee break (12 minutes), while you 
might schedule a sort of 4096 values 
for a quick lunch (about 28 minutes). 


Predicting Sort Times 

lt is quite easy to develop simple 
and accurate estimates for sort times 
for both algorithms. Based on the 
order of the methods, estimates of the 
following forms are used: 


Time(Shuttlesort) = C № 
Time(Shellsort) = К №28 


The constants C and K are estimated 


from actual times from table 3. The 
estimates are usually better if larger 
values of N are used, For example, 
using N —256 to estimate C gives 


С = 413/256! = 0.006302 


Using this value for C gives an 
estimate for N=128 of 


Time(Shuttlesort) = 
0.006302*128? = 103.25 


agreeing with our observed time. The 
estimate for 1024 items is 


Time(Shuttlesort) = 
0.006302*1024? = 6608 seconds 


or almost 2 hours. 
For Shellsort, the estimated K using 
N=1024 is 


К = 295/128" = 0.0475 
The estimate for sorting 128 values is 


Time(Shellsort) = 
0.0475*128'?* = 21,5 


agreeing fairly well with the observed 
20 seconds, 


Pushing Shellsort Further 

Many algorithms can be “tuned” to 
give additional performance im- 
provement, although often no im- 
provement in order of performance. 
This is the case with Shellsort. We 
can reduce times by about 25 percent 
with the following change: when we 
find a value that is out of place, say 
X(I--D), it is stored in TX. TX is then 
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Listing 3: In an Applesoft version of Super-Shellsort, exchanges are delayed so that 


fewer LET statement executions are required than in the usual Sheilsort algorithms. This 
program reduces sort times by about 25 percent compared with the listing 2 program. 


10 DIM X(1024) 

19 REM BRANCH TO GENERATE N RANDOM VALUES 
20 | GOSUB 1000 

45 0 = 27 INT € LOG (М) Z LOG (2)? - 1 
309 FOR I = 1 TON- 

9o IF Х(12 < = X(I + D) THEN 200 

97 TX = ХХІІ) ХІ + O) = ХТ) 

98 IF I< = D THEN Х(1) = TX: GOTO 200 
60 FOR J= I ~ ВТО 1 STEP ~D 

20 IF TX > = ХОЛ THEN 120 

BO X(J + D) = X(.) 

100 NEXT J 

120 X(J + D) = TX 

200 NEXT I 

230 DI = INT (D / 2)} IF D > O THEN 50 


compared up the list, moving dis- 
placed values down by distance D un- 
til the proper place for TX is found, 
Thus, moving a value up in M steps 
requires only M—1 moves and one 
exchange instead of M exchanges. 
(This improvement is discussed in 
reference 3.) This version of the pro- 
gram appears in listing 3, 
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This tuning reduces the time to sort 
1024 values from 295 seconds to 223 
seconds. The time to sort 4096 values 
is naw about 20 minutes compared to 
about 28 minutes. 

In theory, there are quicker 
algorithms than Shell's. For example, 
based on statistics reported in 
reference 5 (page А41), Quickersort 
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seems to be about three times faster. 
However, Quickersort involves 
significant manipulation of pointers 
and transfers of control, operations 
that are especially expensive with an 
interpreter. We once tried Quicker- 
sort on an 8080-based microcomputer 
using Microsoft BASIC. The results 
were miserable—the seconds required 
by Shellsort became minutes with 
Quickersort. We have not repeated 
the experiment with the Apple. 


The Apple versus IBM 
and Two of the Dwarfs 

How powerful is the Apple? What 
is the performance gain from compil- 
ing? How do BASIC and FORTRAN 
compare in performance? We did not 
embark on an exhaustive perfor- 
mance comparison, but having 
several computer systems available 
and for some time having harbored 
suspicions about Grosch's law (ex- 
plained later) we coded Shuttlesort 
and Shellsort on several machines 


using several languages: 


е Apple with Applesoft BASIC 

e Apple with Microsoft BASIC com- 
piler 

eIBM Personal Computer with Mi- 
crosoft BASIC interpreter 

eDigital Equipment Corporation 
VAX-11/780 with BASIC compiler 
eDEC VAX with FORTRAN (com- 
piled) 

eControl Data Corporation Cyber 
170-750 with BASIC compiler 

eCDC Cyber with FORTRAN (ор- 
timizing FTNS5 compiler) 


Table 4 summarizes the results and 
shows the ratios of sort times for 1024 
values using Shellsort. The under- 
lined values represent comparisons 
that are probably the most accurate 
reflections of machine power as op- 
posed to comparison of languages or 
compilers/interpreters. For example, 
row 2 indicates that the VAX is about 
47 times faster than the Apple (both 
using compiled BASIC), The CDC is 
somewhere between 2.6 and 4.3 times 
faster than the VAX depending on 
whether we compare BASICs or 
FORTRANSs. 

If you have a BASIC compiler for 
your Apple, you probably know 


about the significant speed im- 
provements it affords. Using the 
Microsoft BASIC compiler with in- 
teger variables for everything except 
the actual array of values to be 
sorted, 1024 values can be sorted in 
33 seconds, and 4096 values require 
166 seconds (there went your coffee 
break). The average improvement is a 
factor of about 7.5. 

Now, what about Grosch's law? 
Herbert Grosch hypothesized a rela- 
tionship between computer cost and 
performance that claimed a quadru- 
pling of performance for a doubling 
of cost (а quadratic relationship}. 
This seemed to hold true for many 
years, especially if performance was 
based on measures of raw computing 
power such as add times. Because in- 
ternal sorting requires primarily brute 
computational power, as opposed to 
input/output operations, our perfor- 
mance measures should be a fair test 
of the law. 

In order to make some sense of 
cost/performance trade-offs, we 
calculated for each machine the 
following quantity: 


Applesofi 

Apple BASIC Compiled 
IBM PC BASIC 

VAX BASIC 

VAX FORTRAN 

CDC BASIC 


VAX 
FOR- 
TRAN 


(BM 
PC VAX 
BASIC BASIC 


CDC 
BASIC 


1100 
145 
753 
3,0 


952 
125 


1.46 
19 


26 
87 


Table 4: These relative performance comparisons of various hardware/software 
combinations are based on sorting 1024 values with Shellsort, Table entries are the 
ratio of the гои-зуйет sort time to the column-system sort time; for example, the 
VAX BASIC system runs Shellsort 47 times faster than the Apple BASIC Compiled 
system does. Underlined values are those most appropriate for comparisons of the 


relative power of different hardware. 


System 

Apple, BASIC 
VAX, BASIC 
VAX, FORTRAN 


CDC, BASIC 
СОС, FORTRAN 


Coat Index 


1.00 
1,42 
0.47 
5.33 
1.06 


Table 5: A comparison of the cost index of various computer systems. 
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cost index = 
cost of machine X/cost of Apple 


performance of X/performance 
of Apple 


Performance is 1/time to sort 1024 
items. The results are shown in table 
5. The cost index tells how many 
Apples you could buy for each unit of 
Apple performance obtained when 
using specific machine-language com- 
binations. Even more to the point, if 
you could divide a job into pieces that 


Martin 
Marietta 
Aerospace 
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Martin Marietta Aerospace, 
NASA's prime Contractor for 
the Space Shuttle External 
Tank has immediate open- 
ings for Data Processing pro- 
fessionals. Becausa we ac- 
tually manufacture the exter- 
nal tank, you'll get to see the 
actual resulis of your efforts. 


COMPUTER 
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ANALYSTS 
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eUNIVAC 1100 
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DMS 1100 
DDL, SDDL, DMU 
DML, QLP 
DPS 1100, TIP 
D/B Editor 
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could be run simultaneously, this in- 
dicates that in all cases except the 
VAX/FORTRAN combination it 
would be cheaper to buy a bushel of 
Apples in place of the larger machine. 
For example, with the CDC/BASIC 
combination you could buy 5.33 
Apples for each unit of Apple perfor- 
mance that the CDC provides. 
Because the CDC/BASIC combina- 
tion sorted 1024 values 125 times 
faster than the Apple, you would 
spend 125*$1500=$187,000 in 
Apples versus about $1,000,000 for 
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Shop floor control, 
Scheduling, Manufac- 
turing, Inventory, 
Purchasing, Config- 
uration Management, 
Quality Engineering. 


«DATA BASE OPENINGS 
Analyst, Design, Ad- 
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hardware, software and 
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These opportunities exist 
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Facility located in subur- 
ban East New Orleans. 


Qualified candidates interested in 
learning more about these oppor- 
tunities at Martin Marietta shouid 
forward resumes, including salary 
history to Martin Marietta 
Aerospace, Denver Glazier, 
BYTE-51, Р.О. Box 29304, New 
Orleans, Louisiana 70189. We are 
an equal opportunity employer, 
mäh. 


MARTIN MARIETTA 


the CDC. 

Although this is certainly a crude 
comparison, it is quite interesting. If 
Grosch's law held, we should see the 
cost index dropping rapidly with in- 
creasing machine cost. Because the 
CDC costs about 667 times as much 
as the Apple, Grosch's law implies 
that its performance should be about 
444,444 times better, that is, 
(1,000,000/1500)?= 444,444. In fact, 
the CDC performance is at best about 
626 times better. 


Conclusions 

omall changes in a program can 
yield dramatic performance gains. 
About the only good reason for ever 
using one of the order N-square sort- 
ing algorithms is for illustrative or 
educational purposes. Minor tuning 
can also give significant im- 
provements. 

If you do a significant amount of 
numerical computing and are using 
an interpreted BASIC, you should 
probably look into a compiler. The 
performance improvement is much 
greater than the gain possible by 
moving to a faster chip (e.g., a Z80 or 
8088 in place of the 6502). 

Finally, if you have a spare quarter 
of a million dollars, you can purchase 
a machine that will give you a pro- 
portional performance improvement 
over the Apple, but don't expect to 
reap much in the way of economies of 


scale, ii 
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‘What can Lanier systems do for 
my company over the next five years? 
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office automation equip- _ anda variety of software 
ment, you need a system X capabilities. Then up- 
that allows you to buy just grade to a shared logic 
the right products and system, which keeps 
configurations for your costs down by avoiding 


office today. No more. redundant pieces of hard- 
No less. But your needs ware. Or, for users who 
may change. So you need a common data 


need a system that can base, we have shared 
adapt to those changes. resource systems. The 


A system like Lanier. transition is easy because 
recorded media is trans- 

In 1977 Lanier designed ferable from one configu- 

the first fully program- ration to another and 

mable word processor. documentation proce- 

So that our systems would dures are the same. 


never become obsolete. However fast you grow, 
Instead, they'll keep Lanier can keep pace 
increasing in capabilities with you. All the way to а. 
and value, expanding fully integrated office 
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RR anaom Rumorst 
American Bell is reportedly 
readying a desktop worksta- 
tion computer running the 
Unix System 5 operating sys- 
tem; it may be introduced 
this summer.. The firm is also 
expected to introduce a mini- 
computer in the same class as 
Digital Equipment Corpora- 
tion's (DEC's) VAX, as well as 
several personal computer 
products. There are rumors 
that American Bell has had 
discussions with Fortune Sys- 
tems to purchase manufac- 
turing rights to the Fortune 
32:16 system (see page 62 of 
this issue for Steven Н. 
Barry's review of the 32:16). 
- .» Word has it that DEC is 
working on a desktop version 
of the VAX; already DEC has 
produced а “РОР-11-оп-а- 
chip." 

Apple Computer Inc, is be- 
lieved to be working on a 
DOS (disk operating system) 
with a file format that will 
allow files to be moved be- 
tween the Apple |), Apple Пе, 
Apple lli, and Lisa. 

Pick Systems may be close 
to releasing a version of its 
popular Pick Operating Sys- 
tem for the [BM Personal 
Computer, ,.. Several local 
telephone companies are 


reportedly seeking to sell per- | 


sonai computers in their tete- 
phone stores.... There are 
rumors that several low-cost 
portable computers are due 
here fram Hong Kong and 
Taiwan. The portable market 
appears ta be the hottest, 
considering the number of 
new units being introduced 
this year. 


С ommodore News: 
Commodore appears to have 
scrapped its 16-bit micropre- 
cessor, in development for 
over four years, and has 
entered into an agreement to 
manufacture the Zilog 28000 
and related peripheral chips. 
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Apparently, Commodore will 
use the Z8000 in a new 16-bit 
personal computer because 
the agreement allows the 
company to use the Z8000 
e in its own products only 
and precludes Commodore 
from selling it on the open 
market. The fact that both 
CP/M and an excellent ver- 
sion of Unix developed by 
Zilog are already available 
for the 28000 may have 
prompted Commodore's de- 
cision; however, little ap- 
plications software is avail- 
able for that device. 


Ae Doings: At 
Apple Computer's january 
stockholders’ meetings, 
Apple formally introduced 
the Lisa and Apple lle (see 
Gregg Williams's review 
“Тһе Lisa Computer System"'' 
and Robin Moore's “Apple's 
Enhanced Computer; the 
Apple ile," pages 33 and 68, 
respectively, in the February 
1983 BYTE) The company 
disclosed that the last month 
of Apple [| Plus sales (De- 
cember 1982) was the best 
they ever had (45,000 units 
were sold) and that a total of 
750,000 Apple 115 had been 
sold by the end of that 
month. 

Steve Jobs, Apple chair- 
man, announced that. Apple 
would institute a plan to 
donate 10,000 Apple lle sys- 
tems to accredited schools in 
California. A similar effort ta 
receive federal tax credits for 
a national program of gifis to 
schools failed to get through 
Congress last year. 

Apple has also made a re- 
quest to the U.5. interna- 
tional Trade Commission to 
investigate “unfair” competi- 
tion by manufacturers in 
Hong Kong, Taiwan, Singa- 
pore, and Switzerland. Apple 
alleges patent and copyright 
infringement and is asking 
the ITC to bar imports of 
these Apple |! look-alikes, 


Despite the fact that the 
Customs Service has already 
seized a large number of 
these imports, more and 
more U.S. companies are im- 
porting them. 


ҚИ adio Shack News: 
Tandy has announced that it 
will replace the present oper- 
ating system used on the 
Model 16 with Xenix, the 
Unix-like operating system 
from Microsoft. It will be fur- 
nished to all owners of previ- 
ously sold Model 16s. This 
will more than double the 
number of Xenix users, To 
run Xenix, a user will need 
256K bytes of memory and a 
hard disk. The standard Unix 
utilities and software tools 
are extra. Thus a base-priced 
system will be over $9000; 
still a low price for a Unix 
system. The two companies 
are also developing a single- 
user, floppy-disk-based Xenix 
for mid-1983, 

Finally, Tandy, the last 
hold-out among major sup- 
pliers, has agreed to furnish 
Digital Research's CP/M 
operating system for the new 
TRS-80 Model 12 system. 


i $ Integrated Software 
the Key to Success? The 
hext generation of personal 
computers will be here short- 
ly, and it will be character- 
ized by highly integrated soft- 
ware/hardware systems. The 
first two such systems have 
already been demonstrated 
and should be in users’ hands 
In the next two to three 
months. | am talking about 
the Apple Lisa, Visicorp's Visi 
On system, and a new un- 
named operating system | am 
expecting Microsoft to an- 
nounce shortly, 

The new-generation systems 
offer a high degree of integra- 
tion between applications 
software, operating-system 
software, and hardware. As а 


result, these systerns will 
create an applications en- 
vironment. Their common 
distinctive features are the 
new user interface, integra- 
tion of applications pro- 
grams, and greater reliance 
on graphics. Up until now, 
user interfaces have been 
geared to the programmer, à 
highly trained user willing to 
spend many hours studying 
cryptic manuals; but these 
new systems are designed 
with a degree of simplicity 
rarely seen before; network- 
ing and integration of multi- 
ple applications such as word 
processing, data handling, 
and spreadsheet use are also 
considered important. Many 
of these concepts were pro- 
moted by Xerox іп its Alto 
system (built for interna] use 
by researchers at Xerox's 
Palo Alto Research Center) 
but it now appears that per- 
sonal computer designers 
will really bring them into 
wide use. 

These systems encourage 
the user to view the graphics 
display as a desktop. Graphic 
representations of familiar 
objects (called icons) are visi- 
ble on the desk, including 
sheets of paper on top of one 
another, in and out baskets, a 
mallbox, file folders, a 
printer, etc. These are actual- 
ly windows allowing the user 
to view simultaneously the 
execution of multiple appli- 
catlons programs. Users can 
rearrange the overlapping 
papers to their hearts’ delight 
and can point to a graphics 
representation of a desired 
function using a mouse, 
There is one icon that is 
always present, the Help 
icon. (The Visi On system as 
implemented on the IBM 
Personal Computer, with 
limited graphics capability, 
uses labeled, highlighted 
boxes instead of icons.) 

Visicorp will no doubt be a 
leader in this area, if its prod- 
uct lives up to the recent 


demonstations made at 
shows around the country. 
With its applications pack- 
ages of Visicalc, Visidex, Visi- 
file, Visiplan, Visiword (the 
new ward processor), and a 
relational database manager 
(in development) integrated 
under Visi On (acting as the 
window manager), Visicorp 
appears to have the first low- 
cost system that will work on 
many different machines. 
Visihost, similar to the BIOS 
section of CP/M, acts as the 
interface software module to 
accommodate different hard- 
ware configurations, Visicorp 
is promising versions for the 
IBM Personal Computer and 
DEC professional computer 
initially, with versions ex- 
pected to follow for other 
machines, including Unix- 
based machines. 

Visi On will probably not 
be available until mid-sum- 
mer, Experts who have seen 
the limited demonstration 
are impressed but question 
whether the actual product 
can run as fast, Visicorp has 
released few details about 
the system, but | believe that 
on the ІВМ Personal Com- 
puter ii will require 512K 
bytes of memory and a hard 
disk. Add the cost of the soñ- 
ware and mouse from Visi- 
corp, and it is likely that the 
complete system will cost 
more than the Apple Lisa. 
Visicorp is not too concerned 
about this because it expects 
that most Visi On systems 
will be sold to people who 
already have IBM Personal 
Computers or DEC machines 
and are looking to upgrade 
their systems, 

The Lisa, with its higher- 
resolution graphics and abili- 
ty to run concurrent applica- 
tions programs (Visi On sup- 
ports only single tasks and its 
integrated local-area net- 
working facilities (still a ques- 
tion mark with Visi On}, will 
most likely to appeal to 
businesses looking to pur- 
chase a complete system. 
However, there are still a lot 
of unknowns at this point, 
and It will be most interesting 
lo watch how the competi- 
tion develops. 

The Apple Lisa will be sold 
with six integrated software 


packages for just under 
$10,000. Apple furnished 
prototype machines lo Uni- 
soft, Microsoft, and Digital 
Research, and the companies 
have already demonstrated 
Uniplus, Xenix, and CP/M- 
68K operating systems an the 
Lisa (with limited graphics). 
Apple has demonstrated 
Smalltalk on the Lisa and 
plans to release it. The com- 
pany appears to be following 
the same policy that made 
the Apple il а huge success. 
Apple has made detailed in- 
formation available to in- 
dependent software houses 
and will soon offer a toolkit 
for the Lisa the way it did for 
the Apple il, 

Lotus Development Corpo- 
ration, with its 1-2-3 package, 
which integrates a sophisti- 
cated spreadsheet with many 
advanced features, a data- 
base manager, and a word 
processor, will also be a con- 
tender in this arena. And 
Microsoft, with its new ver- 
sion of MS-DOS, Multiplan 
(one of the most powerful 
spreadsheets currently avail- 
able), the Multi-Tools family, 
and Xenix compatibility, is 
also expected to be a strong 
competitor in this area. 

Digital Research, which 
recently added a SIGGRAPH- 
standard compatible graphics 
interface to CP/M and im- 
provements such as concur- 
rency and memory- and disk- 
management features, still 
relies on independent ven- 
dors far applications soft- 
ware; this has resulted in a 
distinct lack of integrated 
software under CP/M, (SIG- 
GRAPH is the Association for 
Computing Machinery’s Spe- 
cial Interest Group on 
Graphics.) Use of the stan- 
dard will make it easier for 
Outside software vendors to 
integrate their software; still, 
Digital Research seems to be 
missing the integrated-soft- 
ware boat. 

It’s still questionable 
whether the $10,000-and-up 
prices for these integrated 
systems will limit their accep- 
tance in the marketplace; 
after all, Xerox tried to 
pioneer this area two years 
ago with the Star fat a 
$16,000 base price) and was 


not successful. Will users be 
willing to pay $10,000 to 
$12,000 for these features? It 
may be that Apple is really 
counting on its Mackintosh 
system, due for introductian 
later this year, that will have 
some of the Lisa features and 
a lower price. 


Lan Standard En- 
dorsed: Thirteen firms have 
endorsed the LAN (local-area 
network) standard currently 
being worked on by an IEEE 
(Institute of Electrical and 
Electronics Engineers) com- 
mittee. Called the IEEE 
РВ02.3 draft standard for 
CSMA/CD (Carrier Sense, 
Multiple Access with Colli- 
sion Detection}, it integrates 
the Ethernet and ECMA 
(European Computer Manu- 
facturers Association) specifi- 
cations, The companies en- 
dorsing the proposed stan- 
dard include Bridge Com- 
munications, Data General, 
DEC, Fujitsu America, 
Hewlett-Packard, іте!, in- 
terlan, МаНопа| Semicon- 
ductor, Siemens, Tektronix, 
3Com, Ungermann-Bass, and 
Xerox, 


P rices Continue Drop- 
ping: Toys '® Us, a large 
chain of toy stares, is opening 
computer sections that in 
some cases will eccupy a 
quarter of a store's floor 
space. This is just a sign of 
the major changes occurring 
in the home computer mar- 
ketplace. 

The competition in the 
mass-merchandised personal 
computer market is getting 
fierce. | have already seen 
the Timex Sinclair 1000 ad- 
vertised for $66 minus a $15 
rebate (list price is $79) and 
the Commodore УІС-20 for 
under $135, Texas Instru- 
ments (ТІ), via its rebate pro- 
gram, has brought the model 
99/4A down to under $150, 
and now Atari has intro- 
duced a rebate for the model 
400 that brings its price down 
to under $200, The more 
powerful Atari 800 is now 
retailing for under $500. 

Mattel, Magnavox, Emer- 
son, and Video Technology 


are also entering the fray in 
the under-$200 market. Em- 
erson expects to do this by 
offering a keyboard attach- 
ment for the Atari 2600 
video-game unit; however, 
Atari has announced its own 
keyboard for that unit. Mattel 
and Coleco are doing like- 
wise for their game systems. 
Atari expects to double the 
number of stores carrying its 
units to 15,000 by the end of 
this year and to spend 50 per- 
cent more on advertising, 
with most going into televi- 
sion spots. Commodore has 
also dropped the price on its 
Model 64 and offered it for 
sale vía mass merchandisers. 
The under-$100 market, now 
currently dominated by 
Timex Computer Corpora- 
tion, will soon see entries 
from Commodore, Sharp, 
and Casio, 


М ersonal Robotics: 
Numbers of home experi- 
menters have built personal 
robots during the last few 
years. Tad Loufbourrow, for 
example, wrote a book five 
years ago describing the con- 
struction details for his robot, 
which had a primitive sen- 
sory system and could re- 
spond to а limited set of com- 
mands in its master's voice, 
Over the last three years, 
several companies have in- 
troduced robotic arms con- 
trolled by personal com- 
puters; however, these are 
essentially expensive teach- 
ing tools, some costing as 
much as $5000. 

The introduction of the 
HERO-1 from Heath will 
have a profound impact on 
personal robotics (see 
"Heath's HERO-1 Robot“ by 
Steven Leininger, January 
1983 BYTE, page 86). 
Although still intended as an 
educational product, its 
$1500 price (in kit form) puts 
it well within the range of 
many schools and home ex- 
perimenters, Thus we can ex- 
ресі to see homebrewed іт- 
provements, added features, 
and peripherals for this and 
similar robotic kits; perhaps 
newer kits will be available at 
even lower cost. For exam- 
ple, Nolàn Bushnell (founder 


May 1963 © BYTE Publications Inc 495 


Circle 416 on Inquiry card. 


SLUDER, THE COMPETITIVE EDGE 
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of Atari) has formed a new 
company called Androbot, in 
Sunnyvale, California, that 
has announced two home 
robots. One is expected to 
sell for under $1000 and use 
a radio link to a home com- 
puter; the second will be a 
$2500 robot with onboard 
brains using three 8088 
microprocessors and 3 mega- 
bytes of memory, The Robot 
Shack, of El Toro, California, 
is offering its 7-inch-high 
Droid for $99 and a 38-inch- 
high PR-1 for $499; both offer 
remote-contralled motion, 
speech recognition, and 
speech output. 

We are at a point tn per- 
sanal robotics comparable to 
the situation in the early 
1970s when home experi- 
menters were building primi- 
tive computers with the Intel 
8008 microprocessor. It took 


| only another three ta four 


years for these systems to 
move from basements to 
computer stores; by the end 
of the decade, computers 
were being mass merchan- 
dised. | therefore predict that 
by the end of this decade we 
will see personal robots mass 
merchandised just аз per- 
sonal compulers are today. 


J apan Launches New 
Software Development 
Effort: Japan [5 attempting 
to enter the software business 
by making a long-term com- 
mitment to supporting soft- 
ware houses. Following the 
same technique used in other 
fields, the Japanese govern- 
ment and industry are coop- 
erating to provide the stimu- 
lus. Japan's Ministry of Inter- 
national Trade and Industry 
has launched a five-year proj- 
ect to create new operating- 
system software, software- 
development technology, 
and languages. Now in its 
third year, the project has 
$192 million in funding, half 
coming from government 
and half from industry (par- 
ticipants include Nippon 
Electric Company [NEC], 
Hitachi, Fujitsu, Matsushita, 
Toshiba, Mitsubishi Electric, 
Oki, and Sharp). Of this sum, 
$10.6 million was funneled 
to 2000 independent soft- 
ware houses, 


Further, the Japanese 
government gave industry a 
40 percent tax deferral on 
software revenues for the first 
four years of any developed 
program's life. Some of the 
larger companies, such as 
Hitachi, spun off their soft- 
ware operations into in- 
dependent subsidiaries to 
make them tess bureaucratic. 
Although most experts feel 
that Japan is still about 10 
years behind the U.S, in soft- 
ware development, in some 
areas the Japanese have 
made significant strides. 
japan has already developed 
banking and airline-reserva- 
поп software considered 
equal to that used in the U.S. 
Further, its video games and 
robotics software are con- 
sidered first rate. 


U.. Firms Establish 
Foreign Software Орег- 
ations: More and more US. 
computer makers are setting 
up software development 
operations outside the U.S., 
most notably in England and 
Europe. For example, DEC, 
Hewlett-Packard, Honey- 
well, Prime, Perkin-Elmer, 
and Modcomp all have 
established software opera- 
tions near London. This has 
led to the crealion of a large 
number of independent soft- 
ware shops. Packages for 
software development, 
games, database manage- 
ment, videotex, electronic 
mail, transaction processing, 
and packet-switched cam- 
munications have already ap- 
peared from these opera- 
tions. increasing numbers of 
these software packages are 
being sold in this country. 
Most notable are packages 
for microcomputers, such as 
The Last One, Pearl, and CIS 
COBOL, all developed т 
England by independent sof- 
ware shops. 


ie ublic-Domain Soft- 
ware: It never ceases to 
amaze me how few personal 
computer users are aware of 
the existence of large li- 
braries of public-domain soft- 
ware, That is, soflware thal 
has not been copyrighted 
and thus can be legitimately 
copied. There are dozens of 
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these libraries in existence, 
run mainly by computer 
clubs. Typically, these clubs 
gather software donations 
from their members or from 
exchanges with other clubs. 

For example, the club that | 
belong to (the Amateur Com- 
puter Group of New Jersey— 
ACG-Nj) has a library of 
CP/M-compatible programs 
that fills over 100 disks. Each 
disk is packed with about 
240K bytes of programs; in 
other words, there are over 
24 megabytes of free soft- 
ware in the library. The club 
asks members to contribute 
$7 each time they copy a 
“volume” (disk); If members 
wish, they may telephone a 
computer system maintained 
by the club that contains 
much of this software and is 
capable of downloading files. 
The club will furnish a 
printed catalog of its software 
offerings for just $2 (request it 
from 5IG/M, РОВ 97, Iselin, 
М) 09930). 

Тһе АСС-М) SIG/M and the 
CPMUG (CP/M User's Group, 
165] Third Ave, New York, 


NY 10028) libraries are 
without doubt the largest 
such organizations in ex- 
istence. For example, in their 
libraries, one will find 13 dif- 
ferent language interpreters 
and compilers, many in 
source-code form so that 
those who wish to add en- 
hancements or just want to 
study how а language is 
created can do so. Also avail- 
able are BASIC (six versions), 
ALGOL, FOCAL, RATFOR 
(Relational FORTRAN), 
Pascal, STOIC (a FORTH-ike 
language), PISTOL (Portably 
Implemented Stack Oriented 
Language), ACTOR, SAM 
(both string-processing lan- 
guages) PILOT (Programmed 
Inquiry and Learning), 
PIDGIN, and TINCMP. 


Е... Bloc Personal 
Computing: | have recent- 
ly received some amateur- 
computer club newsletters 
from Hungary and Yugosla- 
via, two European socialist 
countries, From reading 
these newsletters it would 
appear that personal com- 
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е Advanced “С” methods (5 days) 
ir detailed prospectus, cal 
Bunker! Ramo Information Systems 
Training Services Groun 


35 Nulmeg Drive 
Trumbull, CT 05509 


Сігсіе 76 on Inquiry card. 


puting is starting to take hald 
in these countries in much 
the same way as if started 
here in the U.S. These hob- 
byists appear to be about 
four to six years behind those 
in the 4.5. Surprisingly, 
much of their equipment is 
either U.S.-made or copied 
from U.S. equipment. For ex- 
ample, the TRS-80 Model | 
and copies of it are popular, 


$ 100 Update: |n the 
March 1983 BYTELINES 
(page 492), | estimated that 
there were 150 manufac- 
turers of S-100 products mak- 
ing over 500 plug-in boards, 
A recent survey conducted 
by Microsystems magazine 
has turned up the fact that 
there are over 200 manufac- 
turers making over 1000 dif- 
ferent S-100 products. Thus, 
although the 5-100 market- 
place is very diverse, when 
taken as a single group, it 
represents the largest seg- 
ment of the the current 
microcomputer-peripherals 
market, 


y 200 Update: |n my 
February 1983 column (page 
430) | reported that Zilog ex- 
pected to start offering 
samples of its new 2800 in 
the spring, with production 
expected in the fall. | regret 
to report that | was wrong; 
the firm expects to start sup- 
plying samples in the fall with 


production expected early 
next year. 


n andom News Bits: 
The deregulation of the Bell 
System has allowed Western 
Electric, the manufacturing 
arm of AT & T, to go into the 
business of manufacturing 
components. Western Elec- 
tric has hired salesmen to go 
out on the road to sell com- 
ponents that were previously 
available only within the Bell 
System. This will include a 
new 256K-bil serniconductar 
memory, bubble memory, 
and microprocessor parts. 

‚ Xerox has disclosed that 
it Office Products division, 
which sells the 820 desktop 
computer and the Star work- 
station, had a significant loss 
last year. . . . IBM has finally 
begun distributing the Per- 
sonal Computer outside the 
U.S. The firm has also intro- 
duced an upgraded model of 
the Personal Computer, the 
XT (see page 520 for more on 
the new machine]. 


MAIL: | receive a large 
number of letters each month 
as a result of this column. If you 
write to me and wish a 
response, please include a sel- 
addressed, stamped envelope. 


Sol Libes 

со BYTE Publications 

POB 372 

Hancock, NH 03449 и 


BYTE's Bits 


Call for Papers on 
Industrial Electronics 


Papers are being solicited 


for the [International Confer- 
ence on Industrial Electronics 
(ECON ‘83) to be held from 
November 7-11 at the Hyatt 
Regency Hotel in San Fran- 
cisco, Send papers to R. C. 
Born, Eaton Corp.: Cutler 
Hammer, 4201 North 27th 
St., Milwaukee, WI 53216, 
(414) 449-7474. 


Comments on BASIC 


Standard Needed by 
duly 

The public comment 

period for the proposed 


American National Standard 
for BASIC is now in effect. 
Copies of the draft may be 
obtained by writing to: 


X3 Secretariat 

Computer and Business 
Equipmen! Manufacturers 
Association 

311 Fiest St. NW 
Washington, DC 20001 


Request document X3]2 

82-17. called "Draft Proposed 
American National Standard 
for BASIC." The price is 520 
(check or money order), Com- 
ments should be sent to the 
same address by mid-July. m 
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May 

Information Processing Semi- 
nars, various sites through- 
out the U.S. Datapro Re- 
search Corporation offers 
more than 35 seminars about 
information processing, 
Among the titles are “User 
Friendly Information Deliv- 
ery; Approaches to Online 
Systerns Development,” “The 
Personal Computer: Strate- 
gies for Managing," and 
"Productivity in MIS: Defin- 
ing Measurements and Estab- 
lishing Programs." These 
courses can be presented on 
an in-house basis. For a semi- 
nar catalog, contact Datapro 
Research Corp., 1805 Under- 
wood Blvd, Delran, М] 
Q8075, (800} 257-9406; in 
New Jersey, (609) 764-0100. 


May-June 

Computer Literacy for Law- 
yers, various sites throughout 
the U.S. This seminar is in- 
tended to introduce attorneys 
ta basic computer concepts 
and their application to the 
practice of law. Subjects 
covered include the specific 
uses, costs, and benefits of 
using computers in legal prac- 
tice. The fee for each partici- 
pant is $550, which includes 
reference materials. Group 
discounts are available. For 
further information, contact 
Kathryn Mann, Center for 


Legal Studies, 1926 Arch St., 
Philadelphla, PA 19203, 
(215) 732-6999. 

May-June 


Computer Showcase Expos, 
various sites throughout the 
U.S. This popular show will 
bring together sellers and in- 
dividual users of small com- 
puter systems. For details, 
contact The Interface Group, 
160 Speen $t., РОВ 927, 
Framingham, MA 01701. 


Event Queue 


(800) 225-4620; in Massachu- 
setts, (617) 879-4502. 


Maytune 

Courses from Q.E.D. Infor- 
mation Sciences, various sites 
throughout the U.S. Some of 
the courses listed are "Sys- 
tems Analysis Workshop,” 
"Project Management and 
Control,” and "Data Analy- 
sis." Address inquiries to 
Priscilla Goudreault, Q.E.D, 
Information Sciences Inc., 
Q.E.D. Plaza, РОВ 181, 
Wellesley, MA 02181, (800) 
343-4848; in Massachusetts, 
(617) 237-5656. 


May-June 

Data Processing Courses, the 
Hartford Graduate Center, 
Hartford, CT. Among the 
courses being offered are 
"ANS COBOL Programming 
Workshop 2” and "CICS/VS 
Command Level Coding 
Workshop.” These data-pro- 
cessing courses are available 
for on-site presentation. For 
details, contact Don Florek, 
The Hartford Graduate 
Center, 275 Windsor St., 
Hartford, CT 06120, (203) 
549-3600, ext. 252, 253. or 
454. 


May-June 

Intel Microcomputer Work- 
shops, various sites through- 
out the U.S. Among the 
workshops to be held are “In- 
troduction to Microproces- 
sors’ and "АРХ 86, 88, 186 
Microprocessors.” Inte) Cus- 
tomer Training courses are 
available for on-site presenta- 
tion. For details, contact Intel 
Corp, Mail Stop SV3-1, 3065 
Bowers Ave., Santa Clara, 
CA 95051. 


May-June 

Intensive Seminars of Interest 
to Data Processing Profes- 
sionals, Boston metropolitan 
area. Among the kwo- to five- 


day seminars offered are 
"Project Management" and 
"systems Design." Registra- 
tion fees range from $495 to 
$975. For a seminar bulletin, 
contact Ms. Ginny Bazarian, 
Office of Continuing Educa- 
tion, Higgins House, Worces- 
ter Polytechnic Institute, 
Worcester, M.A 01609, (617) 
793-5517. 


May-June 

Management Development 
Programs, Providence, RI, 
Boston, MA, and Hartford, 
СТ. The Center for Manage- 
ment Development offers 
seminars on a variety of 
topics, including communica- 
tions, industrial relations, 
and electronic data process- 
ing. Many of the Center's 
programs can be conducted 
on location for your organi- 
zation. For complete infor- 
mation, contact The Center 
for Management Develop- 
ment, Bryant College, Smith- 
field, RI 02917, (401) 
231-1200, ext. 314. 


May-June 

Microprocessor Seminars, 
Rochester Institute of Tech- 
nology, Rochester, NY. Five 
one-week seminars are of- 
fered: “Basic 8085,” "Ad- 
vanced 8085," "Basic 6800," 
"Advanced 6800," and “Ad- 
vanced Digital Electronics." 
Hands-on experience is pro- 
vided. The fee is $480. Con- 
tact Jeanne Berry or Stacy 
Jordan, Rochester Institute of 
Technology, Rochester, NY 
14627, (716) 475-2915. 


Мау-ішпе 

Office Automation: Tee to 
Green, various sites through- 
out the U.S. This three-day 
seminar for administrative 
and information-systems pro- 
fessionals addresses the com- 
plex production issues and 
opportunities presented by 
automation of the office 


workplace. Seminar objec- 
tives include developing a 
productivity program, estab- 
lishing long-range office sys- 
tems plans, and developing 
integrated communications 
systems. The fee is $385 for 
members of the Data Pro- 
cessing Management Associa- 
tion Education Foundation 
(DPMA/EF) or $410 for non- 
members. For registration in- 
formation, contact DPMA/ 
EF Conferences, D. L. Hiller 
& Associates, 14536 Isiand 
Dr,, Sterling Heights, MI 
48078, (313) 247-B444. 


May-]une 

Professional Development 
Seminars, various sites 
throughout the U.S. Data 
communications, database 
management, software and 
systems, and computer-aided 
design/manufacturing are 
some of the areas investigated 
in seminars offered by the 1п- 
stitute for Advanced Tech- 
nology. For a detailed cata- 
log, contact the Kegistrar, In- 
stitute for Advanced Tech- 
nology. Control Data Corp., 
6003 Executive Blvd., Rock- 
ville, MD 20852, (800) 
638-6590; in Maryland, (301) 
468-8576. 


May-June 

Seminars in Simulation, 
Management, Statistics, and 
Computer Science, various 
sites throughout the U.S. 
“Simulation Modeling far 
Decision Making.” “Database 
Design,” and “Satellite Com- 
munications Technology” are 
some of the topics to be pre- 
sented. For information, con- 
tact the Institute for Profes- 
sional Education, POB 756, 
Arlington, VA 22216, (703) 
527-8700. 


May-July 

Courses from Integrated 
Computer Systems, various 
sites throughout the U.S. 
Course titles include “Com- 
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puter-Aided Design and 
Manufacturing,” “Computer 
Graphics," "Hands-On 
Pascal Workshop," "Defining 
Software Requirements, 
Specifications, and Tests," 
and "Computerized Robots." 
Fees range from $695 to $845. 
For information, contact 
Ruth Dordick, Integrated 
Computer Systems, 3304 
Pico Blvd., РОВ 5339, Santa 
Monica, CA 90405, or call 
(213) 450-2060. 


May-fuly 

Productivity ‘83, various sites 
throughout the U.S. and 
Canada. This is Hewlett- 
Packard's hands-on showcase 
of more than 32 computer 
products and 17 seminars. It's 
designed to provide data- 
processing professionals and 
novices with answers to 
problems confronting the in- 
dustry. For details, cal] (800) 
453-9500. 


May-huly 

Technical Courses from 
Zilog, Campbell, CA. A wide 
variety of such courses as 
"Z80 Assembly Language" 
and "ZEUS/System 8000 
User Course" are offered. 
Fees range from $175 to $875. 
For a complete schedule, con- 


tact Zilog Inc., Training and 
Education Department, 1315 
Dell Ave, Campbell СА 
95008, (408) 370-8092. 


May-August 

Courses in C Language and 
Unix, various sites through- 
out the U.S. Three 5-day 
courses are offered by Plum 
Hall Inc. The “С Program- 
ming Workshop," a hands-on 
course, covers all aspects of 
the C language for individu- 
als able to program in anoth- 
er language. The “Advanced 
C Topics Seminar” covers ef- 
ficiency, portability, геада- 
bility, debugging, packaging, 
and interfacing. The “Unix 
Workshop” is an introduc- 
tory course that focuses on 
software development. For 
further details, contact Joan 
Hal, Plum Hal Inc, 1 
Spruce Ave., Cardiff, М) 
08232, (609) 927-3770. 


May-Dacember 

Courses from the AMA, 
various sites throughout the 
U.S. The American Manage- 
ment Associations (AMA) of- 
fers an on-going series of 
seminars in such areas as 
human resources, informa- 
tion systems, and manufac- 
turing and technology man- 


agement. In-house develop- 
ment and training seminars 
can be arranged. For infor- 
mation on AMA membership 
or seminar particulars, con- 
tact the American Manage- 
ment Associations, 135 West 
SOth St., New York, NY 
10020, (212) 586-8100. 


May-December 

[EEE Conferences and 
Meetings, various sites 
around the world. The In- 
stitute for Electrical and Elec- 
tronics Engineers (IEEE) 
sponsors conferences, meet- 
ings, and workshops cover- 
ing high-technology issues. 
For details, contact the JEEE 
Computer Society, Suite 300, 
1109 Spring St., Silver Spring, 
MD 20910, (301) 589-8142, 


May 10-11 

Selecting a Microcomputer 
for Scientific and Engineering 
Applications, Golden, CO. 
This short course reviews 
hardware and software tech- 
nology for potential buyers 
of microcomputers tn relation 
to specific scientific and en- 
gineering applications. The 
fee is $195. Contact the Space 
Office, Colorado School of 
Mines, Golden, CO 80401, 
{303) 273-3321. 


May 10-12 
Mini/Micro-Northwest, 
Portland, OR. Running con- 
currently with Northcon/83, 
this show addresses such 
topics as aerospace elec- 
tronics, laser applications, 
and semiconductor technol- 
ogy. Contact Electronic Con- 
ventions Inc., Suite 410, 999 
North Sepulveda Blvd., Е 
Segundo, CA 90245, (800) 
421-6816; in California, (800) 
262-4208 or (213) 772-2965. 


May 11-15 

Сотрша ‘83: The Third in- 
ternational Exhibition on 
Computer and Information 
Processing Technology, 
World Trade Centre, Singa- 
pore, Republic of Singapore. 
Information is available from 
Kallman Associates, 5 Maple 
Court, Ridgewood, М] 07450, 
(201) 652-7070. 


May 12-13 

The Fourth Annual Com- 
puter Law Institute, Univer- 
sity of Southern California 
Law Center, Los Angeles, 
This year’s Institute will pre- 
sent a program on structuring 
agreements for the distribu- 
tion of computer products 
domestically as well as inter- 


ARIZONA 


S-100 

14425 М. 79th St, #6 
Scottsdale, AZ 85260 
(602) 991-7870 


CALIFORNIA 


Creative Computing Services 
230 8, Montclair #103 
Bakerstleld, CA 93308 

(805) 325-9877 

Computer Canter, Inc. 

1514 University Avenue 
Berkeley, CA 94703 

(415) 845-6366 
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А Full Service CompuPro System Canter is much more than a computer store, When you're ready for professional level, state-cl-the-arl 
microcomputiIng, turn to the profeasionals tlated below... they're ready for you. 


Menizer Compuler Systems 
1441 Rollins Rd. 
Burlingame, СА 84010 

(415) 340-9383 


Creative Computing Services 
20613 Soledad Canyon Ad. 
Canyon Country, CA 91351 
(605) 251-9677 

Logic Systems 

5830 Jameson Ct, 
Carmichael, CA 95808 

(918) 971-3133 


Priority 1 

8181 Dearing Ave. 
Chataworth, СА 91311 
(213) 709-5484 


Byte Shop of Hayward 
1122 B Si, 


Hayward, СА 94541 
(418) 888-4732 


American Computers & Engineers 
2001 $. Barrington Ave. #204 

Los Angelea, CA 90025 

(213) 477-6751 


Gifford Computers 
2323 Corinth Ave, 

Los Angelas, CA 90064 
(213) 477-3921 


ACC 

833 Steirlln Ad. #6110 
Mountain View, CA 84043 
(415) 888-4969 


Computar Center, іле. 


(415) 839-3230 


System Interface Consultants 
17440 Revello Dr. 

Pacific Palisades, СА 80272 
(213) 454-2100 


Advanced Information Mgmt. 
145 Kanlucky St. 

Pataluma, СА 94952 

(707) 763-7283 


Best Computer Stores 
5516 Springdale Ave. 
Pleasanton, СА 94586 
(415) 463-2233 


i eR Se Ee 


nationally, Other topics in- 
clude proprietary rights, anti- 
trust issues, and major sys- 
lem procurements. An op- 
tional session on the basics of 
computer products and tech- 
nology will be offered. Con- 
tact Ami Silverman, USC 
Law Center, University Park, 
Los Angeles, CA 90007, (213) 
743-2582. 


May 13-15 

Applefest, Bayside Exposi- 
tion Center, Boston, MA. 
This is the third annual Bos- 
ton Applefest. More than 400 
displays of Apple-compatible 
products wil] be featured. 
Complementing the exposi- 
tion will be seminars, confer- 
ences, workshops, and panel 
discussions. Call or write 
Northeast Expositions, 826 
Boylston St., Chestnut Hill, 
МА 02167, (800) 841-7000; іп 
Massachusetts, (617) 739- 
2000. 


May 14-15 

Toronto PET Users Group 
Conference, George Brown 
College, Casa Lorna campus, 
Toronto, Ontario, Canada. 
Speakers, workshops, a 
traders corner for used 
equipment, and exhibits of 
hardware, software, and ac- 


cessories highlight this event. 
Contact Chris Bennett, 
TPUG Corresponding Secre- 
tary, 381 Lawrence Ave. W, 
Toronto, Ontario M5M 1B9, 
Canada, (415) 782-9252. 


May 15-20 
Problem-Solving Leadership, 
San Francisco, CA. This 


workshop, designed to help 
managers and technical 
leaders enhance their prob- 
lem-solving effectiveness, is 
sponsored by the Data Pro- 
cessing Management Associa- 
tion Education Foundation 
(DPMA/EF). Further infor- 
mation is available from Judy 
Cook, Weinberg & Wein- 
berg, RR #2, Lincoln, NE 
68505, (402) 781-2542. 


May 16-18 

Computer Graphics for Engi- 
neering/Drafting Practice, 
University of Texas, Austin. 
This course will stress devel- 
oping the ability to prescribe 
and implement computer 
graphics equipment for 
specific engineering applica- 
tions. A two-day hands-on 
workshop follows the course. 
Contact the College of Engi- 
neering, University of Texas, 
Austin, TX 78712, (512) 
471-3396. 


May 15-18 

Mini-Conferences and Pro- 
fessional Growth Seminars, 
Loews Anatole, Dallas, TX. 
A special feature of this event 
will be the introduction of the 
data-entry certification pro- 
gram. Among the topics to be 
addressed are motivation. 
training, and interviewing. 
Contact Marilyn S. Bodek, 
Data Entry Management As- 
sociation, POB 3231, Stam- 
ford, CT 06905, (203) 322- 
1166. 


May 16-19 

National Computer Confer- 
ence, Anaheim and Disney- 
land Hotel Convention Cen- 
ters, Anaheim, CA. This 
show features exhibits of 
computer products and ser- 
vices, technical sessions, 
seminars, and formal ad- 
dresses. For complete infor- 
mation, contact the Ameri- 
can Federation of Informa- 
tion Processing Societies Ілс,, 
1815 North Lynn St., Arling- 
ton, VA 22209, (703) 558- 
3624. 


Мау 16-19 
Patent Your Software for 
Profit, Anaheim, CA. This 


seminar, which runs concur- 
rently with the National 
Computer Conference, will 
explore software patent ex- 
amples and offer advice on 
patenting and licensing soft- 
ware. Patent reference mate- 
rials will be provided. Full 
details are available from 
Delbert L. Keenon, Automa- 
tion inc., 3410 Mona Lee, 
Houston, TX 77080, (713) 
462-4157. 


May 16-20 

Auditing in the Contem- 
porary Computer Environ- 
ment, New York, NY. This 
course is designed for internal 
auditors and Financia) and 
data-processing profession- 
als. Participants will learn a 
comprehensive audit ap- 
proach for computer-based 
systems, including how to 
evaluate controls and how to 
design a program of tests us- 
ing questionnaires, check- 
lists, software tools, and 
flowcharts. Contact Marge 
Umlor, EDP Auditors Foun- 
dation, 373 South Schmale 
Rd., Carol Stream, IL 60187, 
(312) 682-1200. 


May 16-20 
Auditing Integrity Controls 
in the Contemporary Com- 


ILLINOIS 
Computers Pius 
201 М. Maln 8t. 
Athens, iL 62813 
(217) 636-8401 


Giltord Computers 

230 California St. #207 
San Francisco, CA B4104 
(415) 391.4570 


Gittord Computers 
1922 Republic Ave. 
San Leandro, CA 94577 
(415) 695-0798 


Computer House 

501 B St. 

San Rafael, CA 94901 
(415) 453-0865 


Data Bank 

629 State Sl. 

Santa Barbara, GA 93101 
(805) 962-8459 


Dala Bank 

800 5. Broadway 

Santa Maria, CA 93456 
(605) 922-1333 


Matrix Computers 
720 Mandocino Avo. 
Santa Rosa, CA 95401 
(707) 542-0571 


Pragmatic Fiasigns, inc. 
B50 Benicia Ava, 
Sunnyvale, CA 94086 
(408) 736-8670 


FLORIDA 
Micro Computer Technology 
1549 W. Brandon Blvd. 


Brandon, FL 33511 
(813) 855-7659 


HAWAII 


Capacity Plua Computers 
250 Alamaha 51. N14 
Kahului Maui, НІ 96732 
(808) 877-3496 


Lillipute Computer Mart, Inc. 
4446 Oakton St, 

Skokie, 1. 60076 

(312) 674-1383 


INDIANA 

General Software, Inc. 
1454 S. 25th St. 

Terra Haute, IN 47803 
(B12) 234-0421 


MARYLAND 


JR Systems 

9227 Woodmont Ava, 8200 
Bethesda, МО 20814 

(301) B57-3598 


в 


uPro 
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puter Environment, Wash- 
ington, DC. This program is 
designed to provide an over- 
view of the computer en- 
vironment, its controls, and 
its interrelationships. It com- 
bines theoretical and prac- 
tical approaches for elec- 
tronic data-processing audit- 
ing, with an emphasis on іп- 
tegrity controls and related 
operational concerns. Further 
details are available from 
Marge Umlor, EDP Auditors 
Foundation, 373 South 
Schmale Rd., Carol Stream, 
IL 60187, (312) 682-1200. 


May 16-20 

Session ‘83, Skyline Hotel, 
Ottawa, Ontario, Canada. 
The theme of this annual con- 
ference of the Canadian 1n- 
Formation Processing Society 
(CIPS) is "Converging Tech- 
nologies." Des Cunningham, 
president of Gandalf Tech- 
nologies, will be the keynote 
speaker. For further details, 
write Session '83, РОВ 2577, 
Station D, Ottawa, Ontario 
КІР 5W7, Canada, or call 
Ron Elliott, (613) 234-4333. 


May 17-20 
Technology/invention New 
Product Expo, Expo Mart, 


Monroeville, PA. This show 
will feature everything from 
diesel fuel-injection systems 
to spring-loaded fly swatters. 
Further details can be ob- 
tained from Gary F. Brown, 
Technology/Inpex, Suite 
400, 701 Smithfield St., Pitts- 
burgh, PA 15222, (412) 
288-1344. 


May 18-19 

Third Annual Computer 
Conference, lona College. 
New Rochelle, NY. This con- 
ference is devoted to the 
newest developments in the 
use of microcomputers, with 
an emphasis on education 
and business. Seminars, 
workshops, Formal papers, 
and product exhibits will be 
featured, The fee is $35 per 
day. Contact Mr. McCallion, 
Iona College, New Rochelle, 
NY 10801, (914) 636-2100. 


May 18-20 

The Fifth National Confer- 
ence of the Cognitive Science 
Society, University of Roch- 
ester, Rochester, NY. This 
conference wil! consist of lec- 
tures, panels, commentaries, 
and papers. Contact the Cog- 
nitive Science Conference, 
Dewey Hall, University of 


Rochester, Rochester, NY 
14627, (716) 275-5402. 


May 16-20 

Man Machine Interface, Palo 
Alto, CA. For full details, 
contact the Continuing Edu- 
cation Institute, Oliver's Car- 
riage House, 5410 Leaf 
Treader Way, Columbia, 
MD 21044, (301) 596-0111; 
on the West Coast, call (213) 
824-9545. 


May 18-20 

Mipro-B3: The Sixth Micro- 
processors /Microcomputers 
Course/Conference, Con- 
gress Center, Hotel Adriatic, 
Opatija, Yugoslavia. The 
theme for this conference is 
"Advanced Microcomputer 
Application Techniques and 
Mew Trends.“ lt is geared 
toward hardware and soft- 
ware specialists and man- 
agers involved with the de- 
velopment, production, and 
management of microcom- 
puter-based systems. For de- 
tails, contact Mr. P. Drago- 
jlovit, Mipro Secretariat, Trg 
P, Togliatti &, 51000 Rijeka, 
Yugoslavia. 


Мау 19-20 
Computers in Construction, 
Denver, CO. This seminar 


And Here. 


MASSACHUSETTS 


New England Electronic Exch. 


138 Arltngton St. 
Boston, MA 02116 
(817) 491-3000 


Key Mioro Systems 

B22 Boylston Бі. 
Chestnut Hill, MA 0216? 
(617) 738-7308 


NEW YORK 


Јоћп D. Owens Associates, Inc. 


12 Schubart St. 
Staten Island, NY 10305 
(212) 448-6283 


NORTH CAROLINA 


General Semantics, inc. 
127 5, Elm St., Dixie Bldg. 
Greensboro, МС 27402 
(919) 288-1117 
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OKLAHOMA 

Gitiord Computers 

6151 N. May #177 

Oklahoma City, OK 73112 
(405) 840-1175 

OREGON 

Microwest Computer Products 
811 E. Burnside #117 
Porliand, ОН 97214 

{503) 238-6274 


RHODE ISLAND 
Key Micro Systams 
1606 Nooseneck 
Coventry, RI 02816 
(401) 826-7270 


WISCONSIN 

Byte Shap of Milwaukes 
4840 S, 76th St. 
Greenfield, WI 53220 
(414) 281-7004 


CANADA 

Dynacomp Business Computers Ltd. 
3258 Bela Ave. 

Burnaby, British Columbia ҰБА 4K4 
(804) 289-3747 


MDI Micro Distributing, Inc. 
2403 Canoa Ave. 

Coquitlam, British Columbia V3K 6A8 
(804) 941-0622 


is designed to assist construc- 
tion contractors and construc- 
tion management firms in ac- 
quiring computer systems. 
The registration fee is $395, 
For further information, con- 
tact CIP Information Services 
Inc., 1105-F Spring St., Silver 
Spring, MD 20910, (301) 
589-7933. 


May 19-22 

Maryland Computer Show 
and Office Equipment Expo- 
sition, Convention Center, 
Baltimore, MD. Address in- 
quiries to Dee Harris, Com- 
puter Expositions Inc., POB 
3315, Annapolis, MD 21403, 
(800) 368-2066; in Maryland, 
(301) 263-8044. 


May 20-22 

Computers and Personal 
Values; Sharing Бот Ех- 
perience, Sign of the Dove, 
Temple, NH. This workshop 
offers individuals in the com- 
puter community the oppor- 
tunity to examine personal, 
ethical, or moral questions 
associated with their work 
and with the impact of com- 
puters on society. The format 
includes smal] and large 
discussion groups and invited 
speakers. The cost is $150. 


UNITED KINGDOM 


Comcen Technology Ltd. 
45146 Wychiree St., Morriston 
Swansea SAG BEX 

(0792} 796000 


ompuPro 


CompuPro, a whorl owned subsidiary of Godbout Electronica 
Вох 2355, Oakland Airport, CA 94614 


For more informaticn, соп- 
tact Arthur Fink, Prince St., 
Box 614, Wilton, NH 03086, 
(603) 654-6518. 


May 21 

The Sixth Annual Spring 
Microcomputer Show & Tell 
Conference, University о? 
Oklahoma, Norman. This 
conference is designed to let 
computer enthusiasts share 
ideas and information. 
Speakers will demonstrate 
their devices and field ques- 
tions from the audience in six 
show and tell periods. Also 
featured is an on-the-spot 
programming contest, For 
additional information, con- 
tact Dr. Richard V. Andree, 
Mathematics Department, 
University of Oklahoma, 
Norman, OK 73019, (405) 
325-3410. 


Мау 22-25 
The Eighteenth Annual 
Meeting and Exhibit Program 
of the AAMI, Loews Ana- 
tole, Dallas, TX. Topics on 
the docket include anesthesia 
instrumentation and tech- 
nology, computer applica- 
tions, personnel manage- 
ment, and technology trans- 
fer. Roundtable discussions, 
tutorials, and an exhibit pro- 
gram will be featured, For de- 
tails, contact the Association 
for the Advancement of Med- 
ical Instrumentation, Suite 
602, 1901 North Fort Meyer 
Dr., Arlington, VA 22209, 
(703) 525-4690, 


May 22-26 

Annual Industrial Engineer- 
ing Conference and Exposi- 
tion, Galt House Hotel and 
Commonwealth Conference 
Center, Louisville, КУ. "Кас- 
ing for Productivity" is the 
theme of this event sponsored 
by the Institute of Industrial 
Engineers (ПЕ). More than 
130 educational sessions will 
address a broad range of 
issues; computer hardware 
and software, material han- 
dling equipment and systems, 
and process-control equip- 


ment will be shown. Precon- 
ference seminars will be held 
from Мау 19 to 22. Registra- 
tion fees аге $240 for ПЕ 
members and $290 for non- 
members. Contact the 
Registrar, Conference De- 
partment, ПЕ, 25 Technology 
Park /Atlanta, Nortross, GA 
30092, (404) 449-0460. 


May 23-25 
The Technology of Personnel 
Conference, Grand Hyatt 


Hotel, New York, NY. Spon- 
sored by the Association of 
Human Resource Systems 
Professionals (HRSP), this 
conference will offer a range 
of presentations and work- 
shops covering human re- 
source technology and the 
social and psychological im- 
plications of this technology 
on workers and organiza- 
tions. Contact HRSP Inc., 
Mills Square Tower, 100 
South Ellsworth Ave., San 
Mateo, CA 94401, (415) 
593-4461. 


Мау 23-27 

Auditing Integrity Controis 
in the Contemporary Com- 
puter Environment, New 
York, NY. For details, see 
May 16-20. 


May 24-26 

Microprocessor Background 
for Management Personnel, 
Раю Alto, CA. The fee for 
this course is $565, which in- 
cludes text and program ma- 
terials. Contact Continuing 
Education in Engineering, 
Department 532N, University 
of California Extension, 2223 
Fulton St., Berkeley, СА 
94720, (415) 642-4151. 


May 24-27 

Interact, Hilton Hotel, Den- 
ver, CO. This convention is 
for members of the interna- 
tional users group of Man- 
agement Science America's 
(MSA's) Human Resource 
System. More than 1200 pay- 
roll, personnel, and data- 
processing professionals are 
expected to attend. Contact 


MSA Inc., Suite 1300, 3445 
Peachtree Rd, NE, Atlanta, 
GA 30326. 


May 31-une 2 

The Second Canadian Com- 
puter-Aided Design/Com- 
puter-Aided Manufacturing 
and Robotics Exposition and 
Conference, International 
Centre of Commerce, Toron- 
to, Ontario, Canada. Leading 
international companies will 
demonstrate industrial 
robots, automatic assembly 
equipment, optica! scanners, 
and numericaly controlled 
machine tools, Technical 
papers will focus on such 
topics as robot-vision sys- 
tems and design analysis. For 
information, contact Hugh F. 
Macgregor & Associates, 662 
Queen St. W, Toronto, On- 
tario M6] 1E5, Canada, (416) 
363-2201. 


Мау 32-Јиле 4 

Тһе Twelfth Annual 
MUMPS Users’ Group 
Meeting, Hilton Hotel, San 
Francisco, CA. Introductory 
and advanced tutorials, 
workshops, roundtable dis- 
cussions, site visits, and hard- 
ware, software, and systems 
demonstrations and exhibits 
all relating to the MUMPS 
computer language will be of- 
fered. Registration informa- 
tion is available from Charies 
White, Professional Assoc- 
ciates, 2012 Big Bend Blvd., 
St. Louis, MO 63117. 


June 1983 


lune 

Continuing Engineering Edu- 
cation Courses, George 
Washington University, 
Washington, DC. Among the 
courses available are "Data- 
base and File Management 
for Microcomputers," "Com- 
puter Communications Sys- 
tems and Networks," and "A 
Phased Approach to Soft- 
ware Conversion." Course 
fees range from $625 to $855. 
For information, contact 


Douglas Green, Continuing 
Engineering Education, 
George Washington Univer- 
sity, Washington, DC 20052, 
(800) 424-9773; in the District 
of Columbia, (202) 676-8512. 


June 14 

The First Annual Sunbelt 
Educational Computing Con- 
ference, Texas Tech Univer- 
sity, Lubbock. The theme for 
this conference is "Practical 
Applications and Current Is- 
sues in Educational Com- 
puting.” For details, write to 
Dr. Cleborne D. Maddux, 
College of Education, Texas 
Tech University, POB 4560, 
Lubbock, TX 79409. 


June 2-4 

Personal Computer Inter- 
facing and Scientific Instru- 
ment Automation, Charlotte, 
NC. This workshop provides 
each participant with hands- 
on experience in wiring and 
testing interfaces. The fee is 
$395. Call or write Dr, Linda 
Leffel, C.E.C., Virginia Poly- 
technic Institute and State 
University, Blacksburg, VA 
24061, (703) 961-4848. 


hine 5-8 

Consumer Electronics Show 
(CES), McCormick Place, 
Chicago, IL. This show is 
sponsored by the Electronic 
Industries Association (EIA). 
For information on this popu- 
lar event, contact the CES 
Shows Office, Suite 1607, 
Two Illinois Center, 233 
North Michigan Ave,, Chica- 
go, IL 60601, (312) 861-1040. 


June 5-8 

Mini-Conferences and Pro- 
fessional Growth Seminars, 
Registry Resort Hotel, Scotts- 
dale, AZ. For details, see 
May 16-18. 


june 5-9 

The Twelfth Annual Interna- 
tional Software AG Users’ 
Conference, Fairmont and 
Royal Sonesta Hotels, New 
Orleans, LÀ. This conference 
will feature speakers, presen- 
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$58.95 
WITH TIMER AND 
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RS-232 


* RELIABLE 

ж EASY COPY iin ean 
Оленин сы] 

*4 USER FRIENDLY 
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ВМ PC. TAS-80, APPLE, СРМ 
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PROGRAMS. 2508, 2518, 2532, 2716, 27016, 2702. 
2732. 2732A, 2758, 8148, B749H, B748H 
OPTIONAL MODULES: 2564, 2764, 8755, 8741 
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& & DAY PANTS & & LABOR WARRANTY ON ALL PRODUCTS NCLUDES 
SOON TO ВЕ RELEASED: PERSONALITY MODULE 
PROMPRO-8 128K Version S683. 4 


MONEY BACK GUARANTEE 5189.00 
LOGICAL DEVICES INC. 


781 W OAKLAND PARK BLVD. a FT LAUDERDALE. FL 33311 


Phone Orders (305) 974-0967 е TWX: 510-955-9496 
SEE US AT COMDEX SPRING - BOOTH #3019 


And then 
there 
were none. | W 


The list of already extinct animals 
grows ...the great auk, the Texas gray 


wolf, the Badlands bighorn, the sea mink, 
the passenger pigeon .. 


ns if civilization 


What hap 
"x choke out wildlife 


E to slo 
species by s 
Man 1.4 3 live опа planet unfit For 
animals. | 
Join an organization that’s doing 
something about preserving our 
endangered species. Get involved. Write 
the National Wildlife Federation, 
Department 105, 1412 16th 
а Street, NW. Washington, 
! DC 20036. 


It’s not too late. 
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tations, workshops, and tu- 
torials. For details, contact 
Paula J. Brooks, Software 
AG of North America Inc., 
11800 Sunrise Valley Dr., 
Reston, VA 22091, (703) 
860-5050, ext. 578. 


June 6 

New Trends in Rapid IC Pro- 
cessing Techniques: Lasers, 
Electron Beams, and ln- 
coherent Sources, Hyatt Palo 
Alto Hotel, Palo Alto, CA. 
The fee for this engineering 
course is $195. Registration 
detais are available from 
Continuing Education in En- 
gineering, Department 564N, 
University of California Ex- 
tension, 2223 Fulton St., 
Berkeley, CA 94720, (415) 
642-4151. 


june 6-8 

The Fifth Annual National 
Educational Computing Con- 
ference-NECC 83, Towson 
State University, Baltimore, 
MD. This conference pro- 
vides a broad forum for dis- 
cussion among individuals at 
all levels who share an inter- 
est in educational computing. 
Papers will be presented; 
tutorials will be held; and de- 
monstrations and exhibits 
will emphasize computer uses 
in instruction. For registra- 
tion forms, contact Doris K. 
Lidtke, NECC 583, Depart- 
ment of Mathematics and 
Computer Science, Towson 
State University, Baltimore, 
MD 21204. 


june 5-8 

The Sixth International Con- 
ference on Computers and 
the Humanities-ICCH/83, 
North Carolina State Univer- 
sity, Raleigh, NC. This con- 
ference serves as a forum for 
the exchange of ideas on the 
use of computers in а] areas 
of the humanities. Features 
include formal sessions, dis- 
cussion groups, tutorials, 
workshops, and exhibits. For 
details, write to Dr. Sarah K. 
Burton, Department of 


English, POB 5308, North 
Carolina State University, 
Raleigh, NC 27650. 


june 7 

Materials Characterization 
for lon Implantation, Hyatt 
Palo Alto Hotel, Palo Alto, 
CA. The fee for this engineer- 
ing course is $195. Registra- 
tion details are available from 
Continuing Education in En- 
gineering, Department 564М, 
University of California 
Extension, 2223 Fulton St, 
Berkeley, CA 94720, (415) 
642-4151. 


fune 7-4 

International Conference on 
the Use of Micros in Яша 
Engineering, Tara Hotel, 
London, England. All aspects 
of the use of microcomputers 
and microprocessors in fluid 
engineering will be covered. 
Subjects of interest include 
developing software for fluid- 
engineering design, rapid re- 
sponse controllers, and data- 
acquisition and analysis on- 
site, Full details are available 
from the Organizing Secre- 
tary, Micros in Fluid Engi- 
neering, BHRA Fluid Engi- 
neering, Cranfield, Bedford 
MK43 0А). England; tel: 
(0234) 750422; Telex: 825059, 


june 7-9 

International Computer 
Show, Velodrome, Olympic 
site, Montreal, Quebec, Ca- 
nada. This trade show is de- 
signed for businesses wishing 
to identify or compare com- 
puters and equipment for 
automating the office or for 
industrial activities. For de- 
tails, contact Industrial Trade 
Shows of Canada, 20 Butter- 
ick Rd., Toronto, Ontario 
MB8W 328, Canada, (416) 
252-7791. 


june ?-9 

Maptek Europe 1983: Annual 
Strategy Conference, Hotel 
Excelsior, Venice, Italy. This 
meeting will provide detailed 
market forecasts and strategic 


recommendations for com- 
puter systems, network infor- 
mation services, communica- 
tions and teleconferencing, 
office systems, and depart- 
mental integration. Contact 
Robert B. King, Quantum 
Science Corp., 1114 Avenue 
of the Americas, New York, 
NY 10036, (212) 997-0070. In 
Europe, contact Constantine 
E. Adraktas, Quantum Sci- 
ence Corp., 16 Charles П 5%, 
London SW1Y 4QU, Eng- 
land; tel: (01) 839-5347. 


[une 7-11 

The Third Rochester FORTH 
Applications Conference, 
Laboratory for Laser Energet- 
ics, University of Rochester, 
МУ, This conference is spon- 
sored by the Institute for Ap- 
plied FORTH Research Inc. 
Speakers will cover robotics 
and FORTH in a special one- 
day session, For complete de- 
tails, contact Diane Ranoc- 
chia, Institute for Applied 
FORTH Research Inc., 70 
Elmwood Ave., Rochester, 
NY 14611, (716) 235-0168. 


Tune 8-10 

The International] Conference 
on Consumer Electronics- 
ICCE, Ramada the O'Hare 
Inn, Des Plaines, IL. Tech- 
nical papers and panel discus- 
sions will address such issues 
as personal computing, low- 
cost printers, and computer- 
aided design /manufacturing 
techniques. Products will. be 
displayed. This conference is 
sponsoréd by the Consumer 
Electronics Society of the In- 
stitute of Electrical and Elec- 
tronics Engineers. Contact 
ICCE, POB 149, Blooming- 
dale, IL 60108. 


fune 9-11 

Microcomputers in Educa- 
tion, Watertown, СТ. This 
hands-on workshop is de- 
signed for teachers and ad- 
ministrators at all levels. 
Topics include microcom- 
puters in science and mathe- 
matics instruction, Logo, 


Pascal, machine language, 
and microcomputers and the 
education of students with 
special needs. Contact Ms. 
Sharon Woodruff, Technical 
Education Research Centers, 
B Eliot St., Cambridge, MA 
02138. (617) 547-3890. 


june 11-12 

NJ-NY-CT Microcomputer 
Show and Flea Market, 
Meadowlands Hilton Hotel, 
New Jersey Sports Complex, 
East Rutherford, NJ, More 
than 75 commercial exhibi- 
tors and 200 flea-market 
booths will feature hardware, 
software, magazines, and ac- 
cessories for all popular com- 
puting systems ranging from 
Apple to Zenith, Registration 
is $5 for adults and $2 for 


children under 12. Contact 
Kengore Corp., РОВ 13, 
Franklin Park, NJ 08823, 
(202) 297-2526. 

June 23-15 

Analysis and Design- 


Oriented Techniques, Los 
Angeles, CA. For details on 
this power-electronics course, 
contact Teslaco, Suite 6, 490 
South Rosemead Bivd., Pasa- 
dena, CA 91107, (213) 
795-1699, 


Ламе 13-15 

Systematic Software Main- 
tenance, Chicago, IL. Topics 
to be addressed include struc- 
tured methodologies, solu- 
tions for effective. testing, 
resource allocation, and sta- 
tus determination. Full details 
are available from Eduteach 
Inc., Suite 907, 162 North 
State St., Chicago, IL 60601, 
(312) 641-1370. 


Jung 14-16 

Introduction to Microproces- 
sors, University of Texas, 
Austin, This course will stress 
basic concepts with hands-on 
experience. Participants will 
write and run simple pro- 
grams on a ZBO-based Micro- 
Professor training system. 
Contact the College of Engi- 
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neering, University of Texas, 
Austin, TX 78712, (512) 
471-3396, 


June 15-16 

Ohmcon/83, High-Technol- 
ogy Electronics Exhibition 
and Convention, Cobo Hall, 
Detroit, MI. For details, con- 
tact Electronic Conventions 
Inc., 999 North Sepulveda 
Blvd., El Segundo, СА 
90245, (800) 421-6816; in Cal- 
ifornia, (213) 772-2965. 


jura 14-16 

Technology Opportunity 
Conference, Washington, 
DC. This conference will fo- 
cus on the convergence of 
optical-storage, videodisc, 
and computer technologies, 
For full details, contact Tech- 
nology Opportunity Confer- 
ence, POB 14817, San Fran- 
cisco, CA 94114, (415) 
626-1133. 


June 14-18 

Tectronica, Earls Court Exhi- 
bition Centre, London, Eng- 
land. This exhibition on 
laboratory technology aims 
to show the latest in instru- 
mentation, equipment, and 
services for life and physical 
sciences, For details, contact 
Good Relations Ltd., 15 Ade- 
line Place, London WC1B 
3AJ, England; tel: (01) 
636-6561; Telex: 265903. 


lure 15-17 

Basics of Power Electronics, 
Los Angeles, CA. For infor- 
mation on this course, con- 
tact Teslaco, Suite 6, 490 
South Rosemead Blvd., Pasa- 
dena, CA 91107, (213) 
795-1699. 


June 15-17 
The Twenty-first Annual 
Meeting of the Assoclation 


for Computational Linguis- 
tics, Massachusetts Institute 
of Technology, Cambridge, 
MA. Papers to be presented 
will address syntax, the re- 
presentation of knowledge, 
machine and machine-aided 
translation, and cther linguis- 
tically and computationally 
significant topics. [nforma- 
tion is available from Don 
Walker, Artificial Intelligence 
Center, SRI International 
EJ278, Menlo Park, CA 
94025, (415) 859-3071. 


June 16-17 

Clinical Laboratory Com- 
puters: Symposium 1983, 
Towsley Center for Con- 
tinuing Medical Education, 
Ann Arbor, MI. Course 
credit will be offered, Con- 
tact the Office of Continuing 
Medical Education, Towsley 
Center Box 057, University of 


Michigan Medical School, 
Ann Arbor, MI 48109, (313) 
763-1400. 


June 16-18 

Personal Computer Inter- 
facing and Scientific Instru- 
ment Automation, Reston, 
ҮА. For details, see June 2-4, 


June 17-19 

PC '83/West, Brooks Hall/ 
Civic Center Complex, San 
Francisco, CA. This show 
will bring together users, de- 
velopers, distributors, and re- 
tallers of products that are 
compatible with the IBM Per- 
sonal Computer. Seminars, 
workshops, demonstrations, 
and a conference program 
will aim to educate users on 
product features and capabil- 
ities. Further conference in- 
formation is available from 
Northeast Expositions, 826 
Boylston St., Chestnut Hill, 
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МА 02167, {800) 841-7000; in 
Massachusetts, (617) 739- 
2000. 


fume 19-23 

Conference on Computer 
Vision and Pattern Recog- 
nition-CVPR ‘83, Crystal 
City Hyatt, Arlington, VA. 
This program, formerly 
known as the Pattern Recog- 
nition and Image Processing 
Conference, provides a 
forum for the presentation of 
papers on vision, pattern re- 
cognition, and image process- 
ing. For full details, write to 
CVPR '83, POB 639, Silver 
Spring, MD 20901. 


june 19-24 

Problem Solving Leadership, 
Washington, DC. For details, 
see May 15-20. 


fune 20-Ішіу 15 
Computers in Education 
'B3—CE '83, Rutgers State 
University, New Brunswick, 
NJ. The theme of this confer- 
ence is “Necessary Direction 
for Computer Education: 
Navigational Aids for the 
806.” The focus will be on the 
impact of mícrocomputers on 
elementary, secondary, and 
college-level education. Con- 
ference highlights include 
presentations, special-interest 
sessions, a software ex- 
change, and a film festiva]. 
Running concurrently with 
CE '83, the Summer Institute 
for educators offers 40 short 
Courses, ranging in length 
from one to twelve days. 
Tapics include "The Turtle is 
the Teacher: An Introduction 
to Logo," "Using Computers 
in the Elementary School," 
and "Algorithm Design.” 
Courses are $95 per day. 
Conference registration is 
$145. For more information, 
contact Dr. Mitchell E. 
Batoff, Director CE '83, In- 
stitute for Professional Devel- 
oprnent, Suite D, 245 Nassau 
St., Princeton, М] 08540, 
(609) 924-8333. 


[une 23 

The Twenty-second Annual 
Technical 5ymposium of the 
Washington DC Chapter of 
the Association for Comput- 
ing Machinery, National Bu- 
reau of Standards, Gaithers- 
burg, MD. The theme for this 
event is "Microcomputer Sys- 
tems: Tools or Toys?" Topics 
of interest include systems 
software, human factors, and 
office systems. For further de- 
tails, contact Howard Weeks 
Associates, 15201 Shady 
Grove Rd., Rockville, MD 
20850. 


June 27-30 

The World of CAD/CAM, 
Marriott Resort, Newport 
Beach, CA. This seminar pro- 
vides an overview of how 
manufacturing wil! change as 
the automated factory be- 
comes a reality. It will consist 
of four one-day presentations 
in computer-aided engineer- 
ing, design, manufacturing, 
and computer-integrated 
manufacturing, For a bro- 
chure, write or call the Center 
for Manufacturing Technol- 
ору, 4170 Crossgate Dr., 
Cincinnati, OH 45236, (513) 
791-8801. 


pune 27-]uly 1 
Auditing Integrity Controls 
in the Contemporary Com- 
puter Environment, San 
Diego, CA. For details, see 
May 16-20. 


June 28-30 

National Educational Com- 
puter Conference, New York 
Statler Hotel, New York, 
NY. The theme of this con- 
ference is "Higher Instruc- 
tional Techniques in Educa- 
tion.” Seminars, exhibits, 
hands-on demonstrations, 
and workshops will highlight 
this event. Additional in- 
formation is available from 
the National Educational 
Computer Library, POB 293, 
New Milford, CT 06776, 
(203) 354-7760. 


lune 29-Juiy 1 

Microcomputers, Electronic 
Toys, and Genius Machines 
in Early Childhood Educa- 
tion, Teachers College, Co- 
lumbia University, New 
York, NY. This conference 
will examine the effect of the 
growing use of the new 
technology on the entertain- 
ment and education of chil- 
dren. Events will include 
panel discussions, work- 
shops, a computer fair, and a 
film festival. Participants can 
attend on a noncredit basis 
for $125 or for graduate cred- 
it at $240 per point. For fur- 
ther information, contact the 
Program in Early Childhood 
Education, Box 9, Teachers 
College, Columbia Univer- 
sity, New York, NY 10027, 
(212) 678-3971. 


June 29-]uly І 

Tertiary Education far the 
Age of Communications, 
Royal Melbourne Institute 
of Technology, Melbourne, 
Australia. Formal presenta- 
tions will Focus on the educa- 
tional implications of new 
technologies as they reflect 
both on the needs of industry 
and the requirements of curri- 
culum development, Areas of 
interest include telecommuni- 
cations, engineering, and 
computer and information 
sciences, For details, contact 
the International Conference 
on Communications, Royal 
Melbourne Institute of Tech- 
nology, С.Р.О. Box 2476V, 


Melbourne, Victoria 3001, 
Australia; tel: 3452822; 
Telex: AA36406. 

July 1983 

[ыу 


Continuing Engineering Edu- 
cation Courses, George 
Washington University, 


Washington, DC. Among the 
courses offered are “An Ap- 
plicatians-Oriented Ар- 
proach to to Artificial Intelli- 
gence,” “Reliability of Com- 
puter Software and Comput- 
ing Networks," and "Com- 
puter Memory Systems.” Fees 
range from $625 to $855. 
Contact Douglas Green, 
Continuing Engineering Edu- 
cation, George Washington 
University, Washington, DC 
20052, (800) 424-9773; in the 
District of Columbia, (202) 
676-8512, 


fJuly-October 

Repair of Microcomputer- 
based Equipment, various 
sites throughout the U.S. and 
Canada, This seminar de- 
scribes general servicing prac- 
tices that are applied to the 
subsystems of any micropro- 
cessor family. This lecture/ 
laboratory sequence is in- 
tended for field-service per- 
sonnel, engineers, and tech- 
nical writers, For details, con- 
tact the Registrar, Testek 
Consultants Inc., 1000 North 


Patton St., Arlington 
Heights, IL 60004, (312) 
577-2134. 

july 5-7 


Technology Opportunity 
Conference, London, Eng- 
land, For details, see June 
14-16. 


july 8-10 

Computerfest ‘83: The Eighth 
Annual Midwest Affiliation 
of Computer Clubs Compu- 
terfest, Harbourfront, 
Toronto, Ontario, Canada, 
Talks, exhibits, and sessions 
on computers and children 
will be held. Carl Helmers, 
editor of Robotics Age maga- 
zine, is the featured speaker. 
Further information is avail- 
able from the Toronto Re- 
gion Association of Com- 
puter Enthusiasts, POB 6922, 
Toronto, Ontario MSW 1X6, 
Canada. 
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July 10-1 

The Role of Microcomputers 
in Music Education, Triton 
College, River Grove, IL. 
Seminars, workshops, de- 
monstrations, and manufac- 
turer displays will highlight 
this event. Topics of interest 
include ear training, improvi- 
sation, computer basics for 
the teacher, choosing the 
right computer, and using 
computers in music for the 
handicapped. The fee is $25 a 
day; $40 for both days, Con- 
tact Michael Ferrelli, Triton 
College, 2000 Fifth Ave., 
River Grove, [L 60171. 


Му 11-13 

The 1983 Summer Computer 
Simulation Conference, 
Hyatt Regency, Vancouver, 
British Columbia, Canada. 
Full details are available from 


the Society for Computer 
Simulation, POB 2228, La 
Jolla, CA 92038, (714) 
459-3888. 


july 11-15 

Technology Opportunity 
Conference, Los Angeles, 
СА. For details, see june 
14-16. 


Ру 12-14 

Audio-Visual America, 
Hyatt Regency Hotel, Chica- 
go, IL. The second annual 
Audio-Visual America will 
feature hardware and soft- 
ware exhibits, screenings of 
shows, and approximately 60 
workshops on planning, pro- 
duction, and management. 
For more information, con- 
tact A-V America, IF Asso- 
са, 3150 Spring St., Fair- 
fax, VA 22031, (703) 
273-8272. 


MICROSTAT® - Release 3.0 
MICROSTAT® + baZic® = PERFORMANCE 


The best just got better! MICROSTAT has been the | 


leader in the statistics field for microcomputers since 
1979, and the new release 3.0 outperforms and is 
noticeably faster than previous versions. Just a few 


of the features include: 


GREATER ACCURACY 
BCD with up to 14 digit precision; 


PROGRAM ENHANCEMENTS 

Missing data capabilities and many more; 
FASTER EXECUTION 

Calculation time greatly reduced; 


DYNAMIC FILE ALLOCATION 


Data can be inserted, added, or deleted; 


SPECIAL PRICE: 


For a limited time get MICROSTAT plus baZic 
complete with program disk and documen- 
tation for each for $395.00, save $50.00! 
The MICROSTAT - baZic version requires: a Z80 CPU, 
CP/M™ and 48K of memory. Available formats: 8" SD 
disk or 5%" North Star only. Check with your dealer for 
other formats. Also avallable for: Microsoft's Basic-80"*, 
North Star DOS and IBM. For more information, call 


ECOSOFT INC. 


or write: 


(317) 255-6476 
MICROSTAT із а fegintered табата of ECOSOFT, INC 


baZic is 8 


registered trademark ol MICROMIKES, INC 


CP/M ta а registered Irademers of DIGITAL RESEARCH 
Blasic-BD із à reguderced Iratamgrk сі MICROSOFT 
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Cirale 182 on Inquiry card. 


[шу 14-15 

Personal Computer inter- 
facing and Scientific Instru- 
ment Automation, Charles- 
tan, SC. For details, see June 
2-4. 


July 18-28 
Microcomputer-based Instru- 
mentation for Schools, Mid- 
dletown, OH. This workshop 
is designed for secondary 
school and college science 
and mathematics teachers. 
Participants will learn how to 
construct and use simple, 
low-cost analog-to-digital 
(A/D) and digital-to-analog 
(D/A) converters for moni- 
toring and controlling physi- 
cal phenomena in the class- 
room and laboratory. Con- 
tact Bill Rouse, 301E Me- 
Guffey Hall, Miami Univer- 
sity, Oxford, OH 45056, 
(513) 529-2141. 


July 20-21 

Token-based Local Net- 
works, Washington, DC. 
This program is the second of 
four parts in the Architecture 
Technology Corporation's 
1983 Forum Series. The series 
will bring together manufac- 
turers and users of local net- 
work schemes to exchange in- 
formation in an informa) set- 
ting. The format includes pre- 
sentations, panel discussions, 
and a technological sum- 
mary. The fee is $395 per per- 
son. For details, contact the 
Architecture Technology 
Corp., POB 24344, Minnea- 
polis, ММ 55424, (612) 
935-2035, 


{шу 25-28 

The World of CAD/CAM, 
Dunfey's Resort, Hyannis, 
MA. For details, see June 
27-30. 


July 25-29 

Robot Manipulators, Com- 
puter Vision, and Automated 
Assembly, Artificial Intelli- 
gence Laboratory, Massachu- 
setts Institute of Technology, 
Cambridge, MA. The empha- 
sis of this short course will be 
on developing strategies for 
the solution of problems that 
will arise in advanced auto- 
mation: sensing, spatial rea- 
soning, and manipulation. 
The use of current industrial 
robots and binary vision sys- 
tems will be covered. For de- 
tails, contact the Director of 
the Summer Session, Room 
E19-356, Massachusetts Insti- 
tute of Technology, Cam- 
bridge, MA 02139. 


[Шу 25-29 

SIGGRAPH ‘83, Detroit, МІ. 
This is the tenth annual con- 
ference on computer graphics 
and interactive techniques 
sponsored by the Special- 
Interest Group on Computer 
Graphics of the Association 
for Computing Machinery 
(SIGGRAPH ACM). This 
show features tutorials, films 
and video tapes, exhibits of 
computing equipment, and a 
formal technical program. 
For Full details, contact the 
SIGGRAPH ‘83 Conference 
Office, 111 East Wacker Dr,, 
Chicago, IL 60601, (312) 
644-6510. 8 


In order to gain optimal coverage of your organization's com 
puter conferences, seminars, workshops, courses, etc, notice 
should reach our office at least three months in advance of rhe 
date of the event. Entries should be sent to: Event Queue, BYTE 


Publications, POB 372, Hancock NH. 03449. Each month we 
publish the current contents of the queue for the month of the 
cover date and the two following calendar months. Thus a given 
Event may appear as many as three tumes mtis section If it (s serit 


to us far enough in advance 


Software Received 


Apple 


Bolo, ап arcade-type game. 
You must maneuver your 
tank through the maze to 
avoid or destroy enemy tank 
bases. This game features 
nine levels of play and five 
maze densities. For the Apple 
II; floppy disk, $34.95. 
Synergistic Software, Suite 
201, 830 North Riverside Dr., 
Renton, WA 98055, 


Graphical Analysis. With 
this graphics-utility program, 
you can plot graphs based on 
numerical data in high-reso- 
lution graphics. This pro- 
gram is designed to be espe- 
cially useful for science 
classes. For the Apple IT; flop- 
py disk, $24.95. Vernier Soft- 
ware, 2920 Southwest 89th 
St.. Portland, OR 97225. 


Killer T-Cell, an educa- 
tional-maze game based on 
biomedical discoveries in 
cancer research, You control 
the movements of a T-lym- 
phocyte. а type of white 
blood cell that destroys can- 
cer cells, All proceeds will 
fund cancer research at the 
University of Texas System 
Cancer Center, For the Apple 
П; floppy disk, $20. Killer 
T-Cell, M, D. Anderson 
Hospital and Tumor Insti- 
tute, Texas Medical Center, 
Box 6, 6723 Bertner Ave., 
Houston, TX 77030. 


LIMITS Programs for Cal- 
culus Students, an introduc- 
tory calculus course that 
covers the fundamentals of 
the derivative and integral 
with graphics, drills, and ex- 
planations. For the Apple II 
Plus: floppy disk, $65. Dale 
Т, Hoffman, Division of Sci- 
ence and Mathematics, Col- 
lege of the Virgin Islands, St. 
Thomas, U.S. Virgin Islands 
00801. 


Math I, a tutorial program 


that covers basic mathe- 
matical skills up to simple 
algebra for grades 1 through 
8. For the Apple II Plus; Йор- 
py disk, $38. Personal Com- 
puter Art, 1007 Far Hills Dr., 
East Peoria, П. 61611, 


Nutritionist. Using interac- 
tive graphics, this diet-analy- 
sis program helps you devel- 
op nutritionally balanced 
meals and diets for both рег- 
sonal and professional uses. 
For the Apple II: floppy disk, 
$145. N-Squared Computing, 
5318 Forest Ridge Rd., Silver- 
ton, OR 97381. 


Precision Timer. Using 
auxiliary equipment, this util- 
ity program turns the compu- 
ter Into a flexible laboratory 
timer, Save timing data on 
disk and analyze it later. For 
the Apple ІІ; floppy disk, 
$39.95. Vernier Software (see 
address above}, 


Ray Tracer, a program on 
the laws of geometrical ор- 
tics. See how light behaves 
when you place various inter- 
faces and optical devices on 
the screen and produce ray 
diagrams, For the Apple II; 
floppy disk, $24.95. Vernier 
Software (see address above), 


Secur-A-Text, а data-en- 
cryption/decryption pro- 
gram that prevents files from 
being loaded into your com- 
puter unless you know the 
master- and local-code key 
numbers for access, For the 
Apple II; floppy disk, $49.95, 
T & Е Software Со., 10902 
Riverside Dr,, North Holly- 
wood, CA 91602. 


Stan, a statistical-analysis 
system. You can enter data to 
analyze for variance or re- 
gression coefficients and pro- 
duce a graph. For the Apple 
Ц; floppy disk, $300, Statisti- 
cal Consultants, Park Plaza 
Office Bidg., 462 East High 
St., Lexington, KY 40508. 


Taxmode, а tax-planning 
program. You can rompute 
the components of individual 
federal income tax liability 
for the years from 1980 to 
1985 according to current Бах 
laws. For the Apple II Plus; 
floppy disk, $250. J.P. 
Sawhney & Co. Inc, 888 
Seventh Ave. New York, 
NY 10106. 


Trickster Coyote, an edu- 
cational word game that will 
help increase a child's vocab- 
ulary. With animations in 
high-resolution graphics and 
sound, this program is for 
four players age B and older 
and includes a built-in dic- 
tionary. For the Apple II; 
floppy disk, $48.96. Reader's 
Digest Services Inc., Micro- 
computer Software Div., 
Pleasantville, NY 10570. 


Word Attack, a four-part 
educational word-game pro- 
gram helps build vocabulary 
skills by displaying up to 675 
words in illustrative sen- 
tences for students age 8 
through adult. For the Apple 
Л Plus; floppy disk, $49,95. 
Davidson & Associates, 6069 
Groveoak Place #12, Rancho 
Palos Verdes, CA 90274, 


Atari 


P.M.P. 2000, a property- 
management program, This 
program is a template for 
Visicalc to help you maintain 
status reports, invoicing, and 
income /expense schedules on 
rental properties. For the 
Atari 800; floppy disk, 
$219,95. T & F Software Co., 
10902 Riverside Dr., North 
Hollywood, CA 91602. 


Reactor, an arcade-type 
game. Your ship is trapped in 
a nuclear reactor. You must 
bounce dangerous nuclear 
particles inte the control rods 
to prevent a meltdown of the 
reactor. For the Atari Video 


Game System; cartridge, $30. 
Parker Brothers, РОВ 1012, 
Beverly, MA 01915. 


Slot Trivia, a question- 
and-answer game. If you can 
answer a trivia question in 
one of eleven categories, the 
slot machine will pay off. For 
two players. For the Atari 
400/800; floppy disk, $29.95. 
T & F Software Co. (see ad- 
dress above). 


Survival of the Fittest, a 
strategy game, You and an- 
other player design colonies 
of organisms and fight for 
resources and space in a 
struggle for survival. For the 
Atari 400/800; cartridge, 
$39.95. Innovative Design 
Software Inc., POB 1658, Las 
Cruces, NM 88004. 


CP/M 


Buysel, several mathemati- 
cal-analysis programs. This 
package is designed to help 
investors decide what to buy 
and sell in the stock, com- 
modities, and options mar- 
kets. For CP/M-based sys- 
tems; floppy disk, $125 (Ca- 
nadian funds). Software 
City, 35 Downsview Cres., 
Nepean, Ontario KZG 044, 
Canada, 


Calendar/1, a calendar- 
generation program that lets 
you print out a personalized 
calendar displaying your 
events planned for each day. 
Formatting commands allow 
for customized calendar 
designs. For CP/M-based 
systems; floppy disk, $60. 
Clear Systems, Suite 404, 309 
Santa Monica Blvd., Santa 
Monica, CA 90401. 


E/T, a text-oriented screen 
editor. This program offers 
all essential editing Features. 
It can be reconfigured for dif- 
ferent terminals and automat- 
ically backs up your files. For 
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Software Received 


CP/M-based systems; 8-inch 
floppy disk, $95. Softwest 
Products, 11379 Kelowna 
Rd., San Diego, CA 92126. 


M/PC, a custom disassem- 
Ыег. This program will disas- 
semble an unmodified ver- 
sion of CP/M 2.2. It also pro- 
vides a source code complete 
with labels and comments 
keyed to each address. For 
CP/M-based systems; 8-inch 
floppy disk, $35. C. C. Saft- 
ware, 2564 Walnut Blvd. 
#106, Walnut Creek, CA 
94598. 


Mailmate, а database- 
management program, Any 
of 15 fields of data entry in 
this program can be used for 
a sort or search. It also main- 
tains malling-label and cus- 
tomer lists, and can merge 
with some word-processing 
programs. For CP/M-based 
systems; floppy disk, $99, 
Computerworks inc., 4010-A 
Carlisle NE, Albuquerque, 
NM 87107, 


Micra Pascal, a Pascal sub- 
set compiler that is specifical- 
ly designed for control and 
interface applications. It re- 
quires 24K bytes of memory 
and includes a runtime pro- 
gram. For CP/M-based sys- 
tems; floppy disk, $175. 
Muson Engineering, 417 
Montana Circle, Ojai, CA 
93023. 


Pathfinder, а project- 
planning and scheduling sys- 
tem. This set of four pro- 
grams uses the critical path 
method to assist in the sched- 
uling of up to 500 activities. 
For CP/M-based systems; 
8-inch floppy disk, 5500. 
Garland Publishing Inc., 136 
Madison Ave., New York, 
NY 10016. 


RXWRITER, а prescrip- 
tion-writing program for 
physicians that maintains a 
list of drugs, prints two 
copies of each prescription, 
and creates a patient/pre- 
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scription file. For CP/M- 
based systems; B-inch floppy 
disk, $50. Fiall Design, 250 
Maple St., Wilmette, IL 
60091. 


Rhesus is an erased-file 
recovery program that 
recovers accidentally erased 
files not yet overwritten by 
other disk operations, It 
features both automatic- or 
user-controlled functions and 
help screens. For CP/M- 
based systems; floppy disk, 
$65. Olsen Software, POB 
91, Van Nuys, CA 91408. 


EK ЕЕ И ао .] 
Commodore 


Cosmic Bandit, an arcade- 
type game in which your task 
is to prevent the alien hordes 
from freeing their com- 
patriots locked in the space 
jail. For the Commodore 
PET /CBM; floppy disk, £6. 
Supersoft, Winchester 
House, Canning Rd., 
Wealdstone, Harrow, Mid- 
diesex НАЗ 75], England. 


Cosmic Lemmings, an ar- 
cade-type game, Your mis- 
sion is to destroy the aliens as 
they drop toward you from 
their mother ship. For the 
Commodore PET/CBM: 
floppy disk, £8. Supersoft 
(see address above). 


The Cracks of Doom, an 
adventure-type game loosely 
based on Lord of the Rings. 
Features include a help com- 
mand that may tell you some- 
thing useful. For the Com- 
modore PET/CBM; floppy 
disk, £16. Supersoft (see 
address above). 


Goblin Towers. Designed 
as a starter game, this adven- 
ture will teach you many of 
the skills necessary to try 
more difficult games. For the 
Commodore PET/CBM; 
floppy disk, £14. Supersoft 
(see address above). 


Lemuria, an adventure- 
type game. Lemuria and At- 
lantis, two superpowers of 
the ancient world, have end- 
ed diplomatic relations. You 
are able to plan their destin- 
ies. For the Commodore 64; 
cassette, 58.95. RSVP Inc., 
1332 Old Bridge Rd., Fort 
Myers, FL 33903. 


Sidebar. This utility pro- 
pram lets you construct, edit, 
and save horizontal bar 
graphs with up to 17 vari- 
ables. Graphs may then be re- 
viewed, edited, and stored on 
tape. For the Commodore 
VIC-20; cassette, $9.60. MF] 
Electro Enterprises, POB 
13076, Kanata, Ontario K2K 
1X3, Canada. 


Super Glooper, an arcade- 
type game. Four glooper 
eaters chase you around the 
maze as you gather dots to in- 
crease your score. If you eat a 
large dot, vou can eat all of 
the gloopers. For the Com- 
modore PET/CBM; floppy 
disk, £B, Supersoft (see ad- 
dress above). 


Tank Zone, an arcade-type 
game. It's kill or be killed in 
this simulation of desert war- 
fare, You must avoid the 
tanks and missiles that are 
trying to destroy you. For the 
Commodore PET/CBM; 
floppy disk, £B. Supersoft 
(see address above). 


Typing Package. This 
touch-typing instructional 
program can be used alone or 
in a classroom. It includes a 
warm-up, type drill, and typ- 
ing test. For the Commodore 
VIC-20; cassette, $12.75. МЕ] 
Electro Enterprises (see 
address above), 


VIC-20 Games Pack, a set 
of five arcade-type games 
that includes Alien Blitz, In- 
vaders, Ground Attack, 
Storm, and Space Rocks. For 
the Commodore "VIC-20; 
cassette, $14.95. Melbourne 
House Software Inc., 333 


East 46th St., New York, NY 
10017. 


Word Search, an educa- 
tional word game, You have 
10 minutes to find 20 dif- 
ferent words in any of three 
puzzles; Animals, Jumbled, 
or States and Capitals. For 
the Commodore VIC-20; 
cassette, $19.95. T & F Soft- 
ware Са., 10902 Riverside 
Dr,, North Hollywood, СА 
91602. 


IBM 


Personal Computer 


Buysel, several mathemati- 
cal-analysis programs (see 
description under CP/M). 
For the IBM Personal Com- 
puter; floppy disk, $125 
(Canadian funds) Software 
City, 35 Downsview Cres., 
Nepean, Ontario KZG 0A4, 
Canada. 


Cosmic Crusader, an 
arcade-type game in which 
your mission is to prevent a 
fleet of alien ships from 
reaching Earth. You must 
track them down, dodge their 
torpedoes, and destroy each 
ship, For the IBM Personal 
Computer; floppy disk, 
$38.95. Funtastic Inc., 5-12 
Wilde Ave., Drexel Hill, PA 
19026. 


СигуЁі-30, a polynomial 
surface-fitting program. 
High-resolution graphics per- 
mit 2-dimensional or 
3-dimensional isometric plot- 
ting for visual analysis of 
statistical data, For the IBM 
Personal Computer; floppy 
disk, $90. Petrospec, POB 
3122, Richardson, TX 75080, 


Easywriter Il. Different 
from the IBM-distributed 
-Easywriter 1.1, this word- 
processing pregram allows 
you to type in and edit text in 
a page- and mode-oriented 
environment, A utility pro- 
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gram із provided to transfer 
files to and from single-sided 
PC-DOS disks. For the JBM 
Personal Computer; floppy 
disk, $350. Information 
Unlimited Software lnc., 
2401 Marinship Way, 
Sausalito, CA 94965. 


Edix, a text-editing pro- 
gram to be used in conjunc- 
tion with the Wordix format- 
ting program, Edix offers 
four on-screen editing win- 
dows and online tutorial 
lessons that teach you how to 
use editing commands such as 
flexible pattern search, For 
the IBM Personal Comuter 
with PC-DOS; floppy disk, 
$195. Emerging Technology 


Consultants Ine., 2031 
Broadway, Boulder, CO 
B0302. 


The Final Word, version 
11, a word-processing pro- 
gram. A recent addition to a 
series of programs inspired 
by Richard Stallman's 
EMACS, this program offers 
multiple text buffers, two 
editing windows, and versa- 
tile formatting capabilities. A 
swap File on disk preserves 
text in the event of a system 
crash. For the IBM Personal 
Computer with PC-DOS; 
floppy disk, $300. Mark of 
the Unicorn lnc., РОВ 423, 
Arlington, MA 02174. 


General Ledger, this ac- 
rounting package is part of a 
series of accounting packages 
that helps you establish and 
maintain a general ledger. For 
the ІВМ Personal Computer; 
floppy disk, $199. Micro 
Architect Inc,, 96 Dothan 
St., Arlington, MA 02174. 


Pmate. Suitable for pro- 
gram source-code-file and 
genera] text editing, this text- 
editing program offers a full 
selection of primitive func- 
tions that can be combined 
into macrocommands to per- 
form high-level! tasks. For the 
IBM Personal Computer with 
PC-DOS; floppy disk, $225. 


Lifeboat Associates, 1651 
Third Ave., New York, NY 
10028. 


Powertext, version 1.8, a 
word-processing program. 
Based on the editing structure 
of the UCSD p-System, 
Powertext provides extensive 
capabilities for putting text 
into different formats. Form 
letter, document, and memo 
are a few of the possible files. 
For the IBM Personal Com- 
puter: floppy disk, $399. 
Beaman Porter Inc., Pleasant 
Ridge Rd., Harrison, NY 
10528, 


Newkeys, a utility pro- 
gram that lets you recon- 
figure the functions of your 
IBM PC keyboard by trans- 
forming it into а standard 
[BM Selectric or the Dvorak 
layout. For the IBM Personal 
Computer: floppy disk, 
$19.95. Magi Software, 564 
Chinquapin Dr,, Eglin, FL 
32542, 


Nutritionist, a diet-analysis 
program (see description 
under Apple), For the IBM 
Personal Computer; floppy 
disk, $145. N-Squared Com- 
puting, 5318 Forest Ridge 
Rd., Silverton, OR 97381. 


Versatext, а word-pro- 
cessing and database system 
that includes the modules 
PCWriter, PCProcessor, 
PCBase, and PCGiant. For 
the IBM Personal Computer 
with PC-DOS; floppy disk, 
$199.95. Texasoft, 1028 
North Madison Ave., Dallas, 
TX 75208. 


Volkswriter, version 1.2, a 
word-processing program, 
This program provides a va- 
riety of fast editing Functions 
for beginners using word pro- 
cessing. Function keys are 
used for editing commands; 
other commands are invoked 
from on-screen menus, For 
the IBM Personal Computer 
with PC-DOS; floppy disk, 
$195. Lifetree Software Inc., 


Suite 342, 177 Webster St., 
Monterey, CA 93940. 


Word Attack, an educa- 
tional word game (see de- 
scription under Apple). For 
the IBM Personal Computer; 
floppy disk, $49.95. David- 
son & Associates, 6069 
Groveoak Place #12, Rancho 
Palos Verdes, CA 90274. 


Word Wand, a word-pro- 
cessing program. This page- 
oriented program supports 
the French-language charac- 
ter set. For the IBM Personal 
Computer with Monochrome 
Display Adapter and PC- 
DOS; floppy disk, $340 ($400 
Canadian funds). Tanda 
Software Inc., POB 244, 
Orleans, Ontario КІС 157, 
Canada, 


Wordstar, version 3.2, a 
word-processing program, 
This well-known product has 
been adapted from its 
CP/M-80 version with few 
changes. lt features a multi- 
ple-menu command structure 
and on-screen text format- 
ting. For the IBM Personal 
Computer with PC-DOS; 
floppy disk, $495. Micropro 
International Corp., 33 San 
Pablo Ave., San Rafael, CA 
94903. 


Texas Instruments 


Digger Duck, an interac- 
tive maze game that requires 
strategy and patience. For the 
ТІ-99/4А; cassette, $13.99, 
Vaughn Software, 5460 
Harlan #84, Arvada, СО 
80002. 


Mariner, а maze-type puz- 
zle game. As a seafaring ad- 
venturer, you must navigate 
through waters of changing 
depths using sight and sonar, 
For the ТІ-99/4А; cassette, 
$16.99. Vaughn Software (see 
address above). 


Submarine Warrior, an 
arcade-type game. You pilot 
a submarine through enemy 
waters diving and surfacing 
to avoid mines, whales, and 
depth changes. You can fire 
your missiles at targets for a 
high score. For the T1 99/4A; 
cassette, $11.95. JW Soft- 
ware, 814 West Мат St., Ur- 
bana, IL 61801. 


1 9.“ >= EC GN 
Timex/ Sinclair 


Catacombs, an adventure- 
type game. You are lost in 
one of several levels of the 
catacombs, In your struggle 
ta survive you must locate 
food and gold while avoiding 
phantoms and monsters. For 
the Timex/Sinclair 1000 and 
ZXB1; cassette, $14.95. Mel- 
bourne House Software Inc., 
333 East 46th St,, New York, 
МУ 10017, 


Gamestape l, a set of 11 
game programs that includes 
Klingons, Crash Landing, 
Simon, UFO, Code, Aster- 
oids, Bomber, Guillotine. 
Breakout, and others. For the 
Timex/Sinelair 1000 and 
2X81; cassette, $14.95, Mel- 
ourne House Software Inc. 
(see address above). 


Gamestape 2, a set of three 
programs. Included are Star- 
fighter, a space battle game; 
Pyramid, a strategy game; 
and Artist, a graphics-design 
program. For the Timex/ 
Sinclair 1000 and 2Х81; 
cassette, $14.95. Melbourne 
House Software Inc. {see 
address above). 


3D Monster Maze, an 
arcade-type game. See if you 
can find your way out of the 
maze with a Tyrannosaurus 
Rex chasing you. For the 
Timex/Sinclair 1000 and 
ZX81; cassette, $14.95, 
Melbourne House Software 
Inc. (see address above), 
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3D Orbiter, an arcade-type 
game. You command the last 
surviving craft of your army. 
To defend your civilization 
you must battle against 
marauding invaders as you 
climb, bank, and dive in 
outer space. For the Timex/ 
Sinclair 1000 and 2X81; 
cassette, $14.95. Melbourne 
House Software Inc, (see 
address above). 


Videocalc, an electronic- 
spreadsheet program that lets 
you input data and mathe- 
matical formulas and imme- 
diately see the answers. The 
program uses Sinclair BASIC 
functions. For the Timex/ 
Sinclair 1000 and ZX81; 
cassette, $9.95. P & B Soft- 
ware, 1155 East Malibu Dr., 
Tempe, AZ 85282. 


ZXAD, an assembler/de- 
bugger, Assembler uses the 
entire 280 instruction set and 
standard mnemonics. Source 
statements are entered as 
BASIC remark statements. 
Debugger displays or alters 
memory. For the Timex/ 
Sinclair 1000 and 2Х81: 
cassette, $14.95. Scientific 
Software, 6 West 61 Terrace, 
Kansas City, MO 64213. 


TRS-80 


Arachnid Plus, a set of 
three arcade-type games, In 
Arachnid you fight against a 
spider-like creature. іп War- 
zone you must trap your op- 
ponent in a maze of squares. 
In Baja you race your dune 
buggy across a treacherous 
desert course, For the TRS-80 
Models I and ПІ; floppy disk, 
$24.95. Computer Shack, 


1691 Eason, Pontiac, М] 
48054. 
Assault, ап arcade-type 


game. You must struggle to 
prevent various creatures 
from stealing your bags of 
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gold. For the TRS-80 Models 
І and ШІ; floppy disk, $24.95. 


Computer Shack (see address 
above). 
Cyborg, ап arcade-type 


game. Try to collect all 12 
signal modules in your com- 
plex while avoiding or killing 
threatening robots, If you 
succeed, you can move on to 
more difficult complexes. For 
the TRS-80 Models I and III; 
Hoppy disk, $24.95. Com- 
puter Shack (see address 
above). 


Deadline, an interactive 
game, You are a detective 
who must solve a murder 
within 12 game hours. The 
program gives you al) the 
clues you need. For the 
TRS-80 Моде! ШІ; 5%4- and 
8-inch floppy-disk formats, 
$49.95 and $59.95, respec- 
tively, For information, con- 
tact Infocom, 55 Wheeler St, 
Cambridge, MA 02138. 


Financial Planning for Visi- 
cale, a set of 17 templates for 
use with the Visicalc elec- 
trónic-spreadsheel system. 
For the TRS-80 Model II; 
floppy disk, $59.95. Howard 
W, Sams & Co, Inc., 4300 
West 62nd St., POB 7092, 
Indianapolis, IN 46206. 


Hexman, a disk-manage- 
ment system, The Hexman 
program runs under LDOS 
and can monitor file activity 
for easier storage and re- 
trieval. lt also makes daily 
backups of modified Files. For 
the TRS-80 Models 1 and Ш. 
floppy disk, $169. Hexagon 
Systems, POB 397, Station 
A, Vancouver, British Co- 
lumbia V6C 2N2, Canada. 


Jovian, an arcade-type 
game. The Jovians are arch- 
enemies of Earth and must be 
stopped. If you can hit their 
space stations with your 
rapid-fire plasma bullets you 
will destroy them. For the 
TRS-80 Models І and Ш 
floppy disk, $24.95. Com- 


puter Shack (see address 


above). 


Liberator, an arcade-type 
game. Your robot has gone 
berserk and hidden your four 
assistants in a hazardous in- 
dustrial park. Rescue your 
assistants while avoiding the 
robot. For the TRS-80 
Models I and III; Floppy disk, 
$24.95. Camputer Shack (see 
address above). 


Listmaker, a database- 
management program that 
can handle lists for business, 
hame, or school; personalize 
and print form letters; and 
sort and search on one or 
multiple fields. For the 
TRS-80 Models I and Ш; 
Hoppy disk, $97,50. Reader's 
Digest Services Inc., Micro- 
computer Software Division, 
Pleasantville, NY 10570. 


Starcross, an adventure- 
type game. Your ship has 
found a gigantic alien star- 
ship. In order to discover its 
treasures, you must dock and 
explore its mysterious inter- 
ior. For the TRS-80 Model 
ПІ; 5%- and &inch floppy- 
disk formats, $39.95 and 
$49.95 respectively. For in- 
formation, contact Infocom, 
55 Wheeler St., Cambridge, 
MA 02138. 


T.B.B.5., an electronic 
bulletin-board system. You 
can custom design your own 
system format without writ- 
ing a program code, Set up 
your own computerized mes- 
sage board from 25 types. For 
the TRS-80 Models І and Ш; 
floppy disk, $149.95. Ebert 
Personal Computers Inc., 
4122 South Parker Rd., 
Aurora, CO 80014, 


OC EO а — | 
Other Computers 


Buysel, several mathe- 
matical-analysis programs 
(see description under 
CP/M}, For CDOS/Cromix; 
floppy disk, $125 (Canadian 
funds). Software City, 35 
Downsview Cres, Nepean, 
Ontario K2G 0A4, Canada. 


Portfolio Manager, a 
stock-management program. 
Enter current stock prices and 
you receive a one-page report 
showing 19 classes of infor- 
mation about your stock. For 
the Heath/Zenith Н-/2-89: 
Hoppy disk, $25. ВСК Assc- 
ciates, 640 Trephanny Lane, 
Wayne, PA 19087 18 


This is a list of software packages that have been received by 
BYTE Publications during the past month. The list is correct to the 
best of our knowledge, but it 5 not meant to be a full description 
of the product or the forms in which the product is available. In 
particular, some packages may be sold for several machines or in 
both cassette and floppy-disk format, the product Jisted here is 
the version received by BYTE Publications. 

This is an all-inciusive list that makes No comment on the quality 
or usefulness of the software listed. М/е regret that we cannot 
review every software package we receive. Instead, this list is 
meant to be a monthly acknowledgment of these packages and 
the companies that sent them. Ali software received i5 considered 
to be on loan to BYTE and is returned to the manufacturer after а 
set period of time. Campanies sending software packages should 
be sure to include the list price of the packages and (where appro- 
priate] the alternate forms in which they are avallable. 


Books Received 


Apple Files, David Miller, 
Reston, VA: Reston Publish- 
ing Co., 1982; 414 pages, 38 
by 56 cm, hardcover, ISBN 
0-8359-0192-0, $19.95. 

Atari PILOT for Beginners, 
Jim Conlan and Tracy Deli- 
man, Reston, VA: Reston 
Publishing Co., 1983; 229 
pages, 36 by 54 cm, softcover, 
ISBN 0-8359-0301-X, $14.95. 

Atari Sound and Graphics, 
А Self-Teachine Guide, Herb 
Moore, Judy Lower, and Bob 
Albrecht. New York: John 
Wiley & Sons, 1982; 234 
pages, 40.6 by 60 cm, soft- 
cover, ISBN 0-471-09593-1, 
$9.95. 

BASIC Exercises for the 
IBM Personal Computer, 1. P, 
Lamoitier, Berkeley, CA: 
Sybex, 1982; 251 pages, 42 by 
54 cm, softcover, ISBN 0- 
89588-088-1, $13.95. 

A BASIC Programmer's 
Guide !o Pascal, Mark ]. 
Borgerson. New York: john 
Wiley & Sons, 1982; 118 
pages, 40.6 by 60 cm, soft- 
cover, ISBN 0-471-09293-2, 
$9.95. 

CICS/VS Command Level 
with ANS COBOL Examples, 
Pacifico A. Lim. New York: 
Van Nostrand Reinhold, 
1982; 576 pages, 38 by 56 cm, 
hardcover, ISBN 0-442-22607- 
1, $29.95. 

Communications and the 
Future, Prospects, Promises, 
and Problems, Howard P. 
Didsbury Jr., ed. Bethesda, 
MD: World Future Society 
{4916 5t. Elmo Ave.), 1982: 
357 pages, 36 by 54 ст, soft- 
cover, ISBN 0-930242-16-5, 
$14.50. 

Computer Simulation т 
Business, Hugh J. Watson. 
New York: John Wiley & 
Sons, 1981; 358 pages, 46 by 
56 cm, hardcover, ISBN 
0-471-03638-2, $28.95. 

The Creative Apple, Mark 
Pelczarski and Joe Tate, eds. 
Morristown, М]: Creative 
Computing Press (POB 
789M), 1982; 448 pages, 50 by 


65.6 cm, softcover, ISBN 0- 
916688-25-9, $15.95. 

The DP Professional's 
Guide to Writing Effective 
Technical Communications, J. 
Van Duyn. New York: John 
Wiley & Sons, 1982; 218 
pages, 40 by 57 cm, hard- 
cover, ISBN 0-471-05843-2, 
$22.95. 

Fast BASIC, Beyond 
TRS-80 BASIC, George A. 
Gratzer with Thomas G. 
Gratzer. New York: John 
Wiley & Sons, 1982; 278 
pages, 40.6 by 60 cm, soft- 
cover, ISBN 0-471-09849-3, 
$14.95. 

Handbook о) Advanced 
Robotics, Edward L. Safford 
Jr., Blue Ridge Summit, PA: 
Tab Books, 1982; 468 pages, 
31 by 49.6 cm, softcover, 
ISBN 0-8306-1421-4, $15.95. 

How to Buy a Personal 
Computer, Carlton Shrum. 
Sherman Oaks, CA: Alfred 
Publishing Co, (РОВ 5964}, 
1982; 64 pages, 25.6 by 66 cm, 
softcover, ISBN 0-88284-188- 
2, $2.95. 

How to Select a Business 
Computer, Billie Cayot, 
David Campbell, and Norm 
Stone. Oakland, CA: Oasis 
Press (POB 6836), 1982; 215 
pages, 63 by 70 cm, hard- 
cover, ISBN 0-916378-17-9, 
$29.95. 

The illustrated Word Pro- 
cessing Dictionary, Russell A. 
Stultz, Englewood Cliffs, М]: 
Prentice-Hal], 1983; 170 
pages, 37 by 56 cm, hard- 
cover, ISBN 0-13-450726-6, 
$17.95. 

Information Resource Man- 
agement, Opportunities: and 
Strategies for the 1980s, 
William К. Synnott and 
William Н. Gruber. New 
York: John Wiley & Sons, 
1981; 356 pages, 40 by 57 cm, 
hardcover, ISBN 0-471-09451- 
X, $27.95. 

Inside CP/M, David E. 
Cortesi. New York: Holt, 
Rinehart and Winston, 1982: 
571 pages, 44.6 by 55.6 cm, 


softcover, ISBN 0-03- 
059558-4, $23.95, 

Introduction to BASIC Pro- 
gramming, Gary B. Shelly 
and Thomas J. Cashman. 
Brea, CA: Anaheim Publish- 
ing Со. (2632 Salum St), 
1982; 406 pages, 44 by 55 cm, 
softcover, [ISBN 0-88236-118- 
X, $14.95. Includes trans- 
parency masters. 

An Introduction to Com- 
puters and Information Pro- 
cessing, Robert A. Stern and 
Nancy Stern. New York; John 
Wiley & Sons, 1982; 637 
pages, 45.6 by 56.6 cm, hard- 
cover, ISBN 0-471-08723-8, 
$20.95. 

Introduction to Computer 
Architecture and Organiza- 
tion, Harold Lorin. New 
York: John Wiley & Sons, 
1982; 311 pages, 40 by 57 cm, 
hardcover, ISBN 0-471- 
86679-2, $25. 


Learning BASIC Step by 
Step, Vern McDermott and 
Diana Fisher. Rockville, MD; 
Computer Science Press, 
1982; 139 pages, 52 by 32 cm, 
hardcover, ISBN  0-914894- 
49-8, 815,95, 

The Microcomputer Build- 
erss Bible, Chris Johnston. 
Blue Ridge Summit, PA: Tab 
Books, 1982; 314 pages, 30.6 
by 49.6 cm, softcover, ISBN 
0-8306-1473-7, $12.95. 

1983 Classroom Computer 
News Directory of Education- 
al Computing Resources. 
Watertown, МА: Intentional 
Educations (341 Mt, Auburn 
St.), 1982; 201 pages, 50 by 66 
cm, softcover, ISBN 0- 


9607970-0-9, $14.95. 

The Power of Multiplan, 
Robert E. Wiiliams. Portland, 
OR: Management Informa- 
tion Source (3543 Northeast 
Broadway), 1982; 168 pages, 


Epson, OKI, 105, NEC, Diablo, ите 


ACOUSTIC ENCLOSURES 


e Reduces Noise Up to 90% 
е Heavy Duty Acrylic Cover 


Ск 85 on Inquiry card. 


ә Bottom Feed Сара Шу 
€ Woodgrain Finish 


Micro Printercenter" 


Dealer & Ordering Info 
800-343-4311 


Мааш Chau and Ұлы Асеин 
Suppen & timang Changes Anommar 


CAB-TEK, Inc. 


Riverside St. Nashua, NH 03062 


CIVILIZING COMPUTERS 


МРС 1589 (Mx 0: МРС. 11 5120 04182) 
МРС 1 $179 (83A, МКТОО) МОР rv $1698 (Сиу Рта) 


Power Сото & Ventilation 580 


Pape Васи 530 боот Feed Bratkers 530 


MPC i SHOWN 
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“CP/M @oppic 


AST Research Exp. Board 64K..5279, 1200—5369, 192К..%489, 
256К 1569. Combo/Maga Plus avallable. Quadram 256% par. 
port, ser 1/0 clock А calendareSSd% Persys? Time Spectrum i 
Spacirum with insta Drive. Call. We carry many other brands of 
изисгу boards. Compupro-«»Sseattie.-5TB..Microsoft Wizard. 
Xedex Набу Blue 8499. Software: Best Buy Spalił- 
binder. 5249. dBASE 11.3459 SupercalceS189 VisicalcaSl&9 
Peachtres Peach Раск$395 Micra Com Terainal.179 

For more information circie reader service card £282. 


CP/M SPECIALS: 


Televideo TS 802 64X, 4MHz, 2804, 5 1/4* Dua! Floppiese $2659 
Cromamco C-105F..$1695 Teletekh Systemasteri.-. $674 Scion 
Micreangela with Screen Pak 11 MA 320.5995. SOFTWARE: Micro- 
soft: Basic 80..3249 Basic Complier§299, Ғоғігап.-5559 
Digital Research: Pascal MT+SPP...$395, CA 80.5595 
РД190--4429 WordStare$2795 Supersoft C Comp! ler$159. 

For тоға Information сігсів reader sarvios card #283 


APPLE SPECIALS: 


MIícrosoft Prem Pasks.$469 Місгсісі Drives. $289 
Contruller. £83 1-Са+ Модат..5119 Advance Logic CP/M Plus 
$299 For more Information circle reader service card 0284. 


Epson MX 1005629 Стол Prowrlter..$429 C.Itoh Ғ-І0 
Parallel or Serlole$i375 МЕС 3550 Printer-$!959, Aibbons 


SPECIAL OEPARTMENT FOR UNIVERSITIES, ASK FOR ANNE. МЕ ACCEPT 
LIMITED РО. ALL PRICES FOB, EL TORO, CA AND SUBJECT TO 
CHANGE PLEASE CALL FIRST, 


i Биты 
т" со 


Sute 1186 е 25429 Trobuxo Аб. 6105 Є) Toro, СЯ 99630 
(714) 768-8114 


іп ін à ӛгмішігі of Appim Canputet, 


RadioShackTRS-80's 


Full Line 


YOU CAN SAVE money when you buy Radio Shack TRS-80 Com- 
puters from Pan American Electronics, Pan American Elac- 


tronics went into business іп 1976 and led the way in bringing con- 


sumers original Radio Shack TRS-80 Computers at reduced prices. 
NO other company has done It longer 

NO other company has done it better and 

NO other company sells them for less. 


Pan American 
Electronics 


TOLL FREE NUMBER 800/531-7466 


1117 Conway Avenue * Department В 
Mission, Texas 78572 
Phone: 512/581-2766 
Telex Number 767339 


TM — Trademark of Tandy Corporation 
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Circle 354 on inquiry card. 


Books Recelved 


51 by 64.6 cm, softcover, 
[SBN 0-13-687343-X, $14.95. 

Practical BASIC Programs: 
IBM Personal Computer Edi- 
tion, Lon Poole, ed. Berkeley, 
СА: Osbome/MeGraw-Hill, 
1982; 170 pages, 50 by 65 cm, 
softcover, ISBN 0-931988-80- 
2, $15.99. 

Programming the IBM Per- 
sonal Computer: BASIC, 
Neill Graham. New York: 
Holt, Rinehart and Winston, 
1982; 287 pages, 42 by 55 cm, 
softcover, ISBN 0-03-061911- 
4, $16.95. 

Programming the ТІ-59 & 
the НР-41 Calculators, Paul 
Garrison, Blue Ridge Summit, 
PA: Tab Books, 1982; 294 
pages, 31 by 50 cm, softcover, 
ISBN 0-8306-1442-7, $12.95. 

Srience and Engineering 
Sourcebook, Cass R. Lewart. 
Englewood Cliffs, NJ: 
Prentice-Hall, 1982; 96 pages, 
36 by 54 cm, softcover, ISBN 
0-242412-02-8, $9.95. 

Software Blueprint and Ex- 
amples, Yaohan Chu. Lexing- 
ton, MA: Lexington Books, 
1982; 519 pages, 40 by 56 cm, 
hardcover, ISBN 0-669-05329- 
5, $39.95. 

Structured Programming 
Using PL/T, 2nd ed., J, М.Р. 
Hume and В.С. Holt. 
Reston, VA: Reston Publish- 
ing Co., 1982; 400 pages, 43.6 
by 57 cm, hardcover, ISBN 0- 
8359-7133-3, 519.95. 

TRS-80 Color Basic, Bob 
Albrecht. New York: John 
Wiley & Sons, 1982; 378 
pages, 40.6 by 60 cm, soft- 
cover, ISBN 0-471-09644-Х, 
$9.95. 

Understanding BASIC, 
Richard С. Peddicord. Sher- 
man Oaks, CÀ: Alfred Pub- 
lishing Co. (POB 5964), 1981; 
48 pages, 25.6 by 66 cm, soft- 
cover, ISBN 0-88284-146-7, 
$2.95. 

Understanding COBOL, 
Richard С. Peddicord. Sher- 
man Oaks, CA; Alfred Pub- 
lishing Co. (POB 5964), 1981; 
47 pages, 25.6 by 66 cm, soft- 
cover, ISBN 0-88284-147-5, 
$2.95, 

Understanding Computers, 


Donald D. Spencer, Ormond 
Beach, FL: Camelot Publish- 
ing Co. (POB 1357), 1982; 400 
pages, 36 by 54 cm, softcaver, 
ISBN 0-89218-057-9, $13.95. 

Understanding Computers, 
What Managers and Users 
Need to Know, Myles Е. 
Walsh, New York: John 
Wiley & Sons, 1982; 266 
pages, 35 by 54 cm, softcover, 
ISBN 0-471-87417-5, $14.95. 

Understanding Data Base 
Management, Michael J, Freil- 
ing. Sherman Oaks, CA: 
Alfred Publishing Co. (POB 
5964), 1982; 63 pages, 25.6 by 
66 cm, softcover, [SBN 
0-88284-221-8, $2.95. 

Understanding FORTRAN, 
Herbert R. Ludwig. Sherman 
Oaks, CA: Alfred Publishing 
Co. (РОВ 5964) 1981; 63 
pages, 25.6 by 66 cm, solt- 
cover, ISBN 0-88284-148-3, 
$2,95. 

Up the EDP Pyramid, The 
Complete Joh Hunting 
Manual for Computer Profes- 
sionals, Jack French, New 
York: John Wiley & Sons, 
1982; 185 pages, 35 by 54 cm, 
softcover, ISBN 0-471-87117- 
6, $12.50. 

Visicale by the User for the 
User, Jim Englander, ed. 
Scarsdale, NY: Intercalc (РОВ 
254), 1982; 80 pages, 51 by 66 
cm, softcover, ISBN 0-911095, 
$10. 

Word Processing Hand- 
book, lvan Flores. New York: 
Van Nostrand Reinhold, 
1983; 552 pages, 38 by 96 cm, 
hardcover, ISBN 0-442-22526- 
1; $34,50.8 


This is a Я of books 
received at BYTE Publica- 
tions during this past 
month. Although the list is 
not meant to be exhaustive, 
its purpose is to acquaint 
BYTE readers with recently 

| published titles in computer 
, science and related fields 


We regret that we cannot 
review or comment on ali 
the books we receive; im 
stead, this list is meant to Бе | 
а monthly acknowledgment 
of these books and the pub- 
fishers. whe sent them. 


Traveling Computers 


Dear Steve, 

We are considering buying 
a personal computer and have 
been looking for information 
in BYTE. We currently live in 
the Philippines, which makes 
comparison shopping diffi- 
cult: information is limited 
and somewhat dated. We will 
be home on leave in the fall 
and hope to bring a computer 
back with us. We would ap- 
preciate any information, ad- 
vice, or suggestions you might 
give us on computers, peri- 
pherals, and so on. We would 
like a computer for the follow- 


ing: 


* Word processing, especially 
letter-quality printing, Is there 
a dot-matrix impact printer 
that would be satisfactory, or 
are formed characters 
necessary? 

* We play complex strategy/ 
tactics games, such as 
recreating World War II bat- 
tes. Which computer has the 
best, most complex games of 
this type? Do you know any 
company besides Avalon НШ 
that makes this type of game? 
* Educational programs for a 
ninth grader, 

* Color graphics and color 
video monitor are a must, [sa 
color monitor suitable for 
word processing]! designing 
needlepoint? 

е We'd like to catalog a stamp 
collection, keep track of con- 
stantly changing titles in a 
small library, and have a typ- 
ing tutor, 

* What about future expan- 
sion? 


We would like to stay 
under $4000. Size and weight 
are important. How necessary 
are two disk drives? Would a 


double-sided double-density | 


disk drive be worth the extra 
cost? Shape is also a factor. 


Ask BYTE 


Conducted by Steve Clarcla 


Three of us have to bring it 
back on a plane. Reliability is 
most important; service here 
is nonexistent or of dubious 
quality. We will probably not 
be back in the States for at 
least two years. 

In the Philippines, there are 
power fluctuations and out- 
ages. We have air condition- 
ing, but with the power out, 
it's hot and humid. There are 
lots of insects and dust, If 
these conditions don't prohibit 
a computer, how do we pro- 
lect itT 

Finally, can an 8-bit com- 
puter have more than 64K 
bytes of user memory? Thank 
you for your help, 

Ronald A. Alasin 
Philippines 


Choosing a computer for 
your applications is not half as 
difficult as determining the 
reliability of such a unit in the 
environment you describe. 
Let's address that aspect first, 

Any computer that you 
purchase in the States will be 


| designed to run off of 120 V 


(volts) at 60 Hz (hertz) AC. If 
your power in the Philippines 
is different than this, you will 
need a power converter and 
possibly a means to change 
the line frequency. One way 
around this would be to ob- 
tain a power inverter that 
would convert 12 У DC to 
120 V AC at 60 Hz, This unit 
could then be powered by 


| either battery or a 12-V DC 


supply designed for the local 
power requirements. 

If power outages and flac- 
tuations are frequent, you 
must assess the impact on 
your computing tasks, If you 
are greatly inconvenienced by 
fluctuations and ontages 
(which cause the computer to 
trash), then an uninterruptible 
power supply тау be re- 
quired. This is a unit that in- 
stantly {for all practical pur- 


poses) switches from line to 
battery power in the event of 
an outage. 

insects and dust will be 
detrimental to your disks 
unless you take proper pre- 
cautions, The heat may or 
may not be a problem, de- 
pending on the length of time 
that the computer is in use and 
whether or not it has a built-in 
fan. 

As far as reliability is con- 
cented, one must examine the 
record af the computers now 
on the market. Certainly, 
those that have been in pro- 
duction for awhile have had 
time to establish a reputation, 

Because high-resolution 
graphics and color are require- 
menis, and a large variety of 
software is suggested, ! would 
lean toward either tke Apple 
ll or Apple Це computer. You 
may need several accessory 
boards to drive a printer and 
ап BO-column screen, but for 
your price range, it is a good 
choice. The Apple H has been 
arourid long enough to estab- 
lish its reliability. One disk 
drive should suffice far most 
applications, but an extra 
drive adds convenience, 
Double-sided, double-density 
disks are not worth the extra 
price, in my opinion. Many 
disk manufacturers frown on 
using both sides of a disk 
beause it adds extra abrasion 
to the data on the first side, In 
your dusty environment, it is 
nat worth the chance. 

For letter-quality printing, a 
high-quality dot-matrix 
printer should suffice, but this 
is a personal choice. Some 
pretty good letter-quality 
daisy-wheel printers costing 
less than $1000 are on the 
market. They are not terribly 
fast, but their reliability seems 
to he acceptable, 

An -bit computer can have 
more than 64K bytes of mem- 
ory, but it addresses only 64K 
bytes at any one Kme. А tech- 


nique known as bank selecting 


is used to enable one of 
several 64K-byte blacks of 
memory, 

Finally, Strategic Simula- 
tions (Suite 108, 465 Fairchild 
Dr., Mountain View, СА 
94043) has a variety of сот- 
plex strategy/tactic games for 


| the Apple II. I hope that this 


gives you some guidelines on 
your purchases, Buy before 
you leave and run all units for 
as lang as possible then so that 
any premature failures can be 
corrected. . . . Steve 


Inside Level П ROMs 


Dear Steve, 

I have a TRS-80 Model ! 
Level II. [ presently write 99% 
of my programs in machine- 


| language. As you know, there 


are a lot of programs in the 
Model I's ROM (read-only 
memory) that handle, for ex- 
ample, the keyboard. I called 
Radio Shack to get a source- 
code listing of those pro- 
grams, but they are not 
available. Can you tell me 
where I can get those listings? 
Francois Paquin 

Sarnia, Ontario, Canada 


Mumford Micro Systems 
hes a book that explains the 
inner workings of the Radio 
Shack ТК5-80 Models I and 
IT Level П ROMs. It contains 
information on set-ups, call- 
ing sequences, and variable 
passage for number conver- 
sion, arithmetic operations, 
etc. т addition, it is a very 
useful reference manual with 
information on RAM usage, 
relocation of BASIC рто- 
grams, USR call expansion, 
and creuting system tapes of 
your programs. The book, In- 
side Level П--Тһе Program- 
mers Guide to the TRS-80 
ROMS, costs $15.95 (plus 52 
postage) and can be ordered 
from Mumford Micro Sys- 
tems, РОВ 400-D, Summer- 
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DISK DRIVE WOES? 

PRINTER INTERACTION? 

MEMORY LOSS? ü 
| ERRATIC OPERATION? 


Don’t 
Blame The 
Software! 


Power Line Spikes, Surges & 

Hash could be the culprit! Floppies, own. 

mamory & processor often interact! Our patented ISOLATORS 
eliminate equipment inlaraction AND curb dama ng. Power Lina 
Spikes, Surges and Hash. MONEY BACK GUARA E! 


® ISOLATOR (ISO-1) 3 filter isolated 3-prong socketa; Integral 
Surge/Spike Suppression; 1875 W Maximumm load, 1 | 
any sockel .. .. 
ғ ISÓLATOR (50-2) 
sockets total); int 
load, 1 KW elther $78.95 
e SUPER ISOLATOR (ISO-3) simi 
$115.85 | 


isolation 6 rere io 
$115.95 


150-2 


aad 
178.85 


• SUPER ISOLATOR (1 
isolation & te ад $ О Аа Вес за 

s MAGNUM ISOLATOR (150-17) 4 Quad Isolated sockets; For 
ULTRA-SENSITIVE Systems ..... 2... -... . 5200,95 

г CIRCUIT BREAKER, any model (Add-CB) .... . ... 

= REMOTE SWITCH, any model (Add-AS) ,..,..... 


MasterCard, Visa, American Expresa 
ORDER TOLL FREE 1-800-225-4878 
(excep! AK, НІ, PR А Canada) 


AT YOUR 
DEALERS 


l= Electronic Specialists, Inc. 
171 South Main Street, Box 389, Nalick, Mass. 01760 
(617) 655-1532 


Norths 
& Model ІІ TRSDOS 


The bestselling Adventure series by Scott 

Adams is now available for Northstar, CP/M 

(2-80) and Model 1! TRSDOS users! This is the 

original Adventure series which has received rave re- 

views in every major computer magazine. Order now! 

8" Disk of ALL 12 Adventures $129.95 
m 
АШИ т 


ЕРТЕ 


E Ec eo gee 
| 


Г 000000) LTIMSTEHER хале runm | 
,. CASTLE и D 
Eee ша онест ë wm OU 

BRE) (PYRAMID) | surge suno 
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Circle 21 on Inquiry card. 


Ask BYTE м 


land, СА 93067, 
959-4557,,.. Steve 


(805) 


Colorful 


Computer Questions 


Dear Steve, 

I'm wondering if you, or 
some of your readers, could 
answer a couple of questions 
regarding the Radio Shack 
Color Computer. 


1. Is there any way to get 
more than 32 characters 
per line? I bet someone is 
working on it, but I 
haven't seen any solutions 
except that achieved by 
Cognitec in its Telewriter 
word-processing program. 
Have you any information 
on a BASIC compiler for 
the Motorola 6809 in the 
Color Computer (or does 
the type of processor make 
very much difference any- 
way)! It sure would be 
handy. 


2 


+ 


The wideo-display format 
for the Radio Shack Color 
Computer is controlled by the 
Motorola 6847 Video Display 
Generator chip, апа the 
number of characters per line 
that are displayed on the 
screen is a function of the 
mode that the chip is in. For 
alphanumerics, the format is 
16 lines of 32 characters cach, 
Using the high-resolution 
graphics mode of 256 by 192 
pixels, an alternate character 
set can be graphically defined 
and more characters obtained. 
For example, if a 5 by 7 font is 
used with ona blank dot be- 
tween characters, then 
256/642 characters per line. 
See “What's Inside Radio 
Shack's Color Computer," by 
Ahrens, Browne, and Scales 
(March 1981 BYTE, page 90). 

I'm sorry but I don’t have 
any information on a BASIC 


compiler for the 6809. 
..‹ Steve 


More Colorful 
Questions 


Dear Steve, 

In the May 1982 BYTE, you 
answered a question about 
video-display problems on the 
TRS-80 Color Computer (see 
“TV Jitter Bugs,” page 398). 
You did not comment on one 
proposed solution to the prob- 
lem of interference: is it possi- 
ble to remove the RF (radio- 
frequency} modulator and go 
directiy to a video monitor? 
What about the sound? Be- 
cause most monitors have a 
sound input, is it possible to 
tie that output directly to a 
monitor? 

Thanks for the help. 

Mark Ososki 
Mount Clemens, MI 


If the interference problem 
referred to in that Ask BYTE 
letter wes caused by the ver- 
tica] synchronization signal 
being slightly off frequency. 
removing the RF modulator 
will not solve the problem, 
The modulator only takes the 
composite-video signal 
(video, horizontal syn- 
chronization, and vertical 
synchronization) and super- 
imposes a carrier signal upon 
it so that the video may be 
received on a television set. 

The RF modulator can be 
removed from the Color 
Computer. The composite- 
video signal ts then available 
at pin I of the modulator unit 
and the sound is at pin 3, 
These outputs can then be fed 
into the sound and video in- 
puts of a monitor. Of course, 
the standard caution of 
voiding the warranty by 
tampering with the computer 
applies. . . . Steve 


2Х81 Power Backup 
Dear Steve, 
One rainy day, when just 
finishing a perfect program on 


my ZXBI, the power went out 
and I lost my program. I want 
to prevent this from happen- 
ing again. Do you know of 
any way to add battery 
backup to the ZX81 without 
spending a lot of time and 
money? 

The ZX81 requires 9.75 V 
(volts) at 650 milliamperes 
(mA); however, my multi- 
tester indicates that the AC 
line adapter puts out 15 V 
without the computer con- 
nected. Also, what is the 
amperage available from a 
common 9-V battery? 

Z. Smith 
West Grove, PA 


One way to prevent power 
loss to your Sinclair ZX81 is to 
use a 12-V DC supply with an 
automotive storage battery in 
parallel across it. The 2Х81 
has a 5-V regulator inside to 
drop the input voltage to the 
necessary 5 V, and with a 
12-V input, only a little extra 
heat will be generated. If this 
is undesirable, а series- 
dropping resistor between the 
power supply and the ZX81 
will restore original condi- 
tions. In the event of a power 
failure, the computer will con- 
tinue to run from the storage 
battery. When power is re- 
stored, the DC supply will 
take over and also recharge 
the battery. 

A common 9-V battery has 
a current autput of 20 to 
40 тА; many would need to 
be paralleled to drive the com- 
puter. The AC line adapter 
output measures 15-V because 
there is no load in the circuit. 
If you put a load (such as the 
computer) across the supply, 
the voltage will drop to the 
specified range, . . . Steve 


Hot and Cold 
Computers 


Dear Steve, 

Have briefcase computers 
been tested in variable tem- 
perature situations? Going 
from a 75° F house to the car 


in the winter at —25° F might 
cause some type of electronic 
damage or дагларе to the flop- 
py disks that are stored in the 
units (as in the Osborne), 1 
live in Wisconsin. Consider- 
ing the wide temperature 


range, should I buy а port- | 


able computer? 
Paschal А, Frigo 
Green Bay, WI 


You raise an interesting 
question. Shugart, for exam- 
ple, specifies an ambient 
operating temperature range 
for its Моде! SA 400 floppy- 
disk drive of 40° to 115? Е 
As the temperature drops, the 
potential for mechanical slug- 
gishness increases and this 
may result іп erratic data 
transfers. 

Floppy disks have a storage 
requirement of 50° іс 125° F. 
One can only guess as to the 
flexibility of a disk at extreme- 
ly low temperatures. If there is 
valuable data on the disk, 1 
would not leave it exposed to 
low temperatures. 

The electrical functioning 
should be less sensitive, but a 
general rule would be to allow 
the unit to warm to approxi- 
mately room temperature 
before powering up, The ther- 
mal change in going from a 
warm building to a cold car 
should cause no problem, as- 
suming that the car has a 
heater which will be in use. 
The short time at the tempero- 
ture extremes will not mark- 
edly affect the unit's internal 
temperature... . Steve 


Follow-up and Music 
to His Ears 


Dear Steve, 

This letter is a follow-up to 
my letter about adding lower- 
case display characters to a 
Lear Siegler ADM ЗА  ter- 
minal. (See “ADM 3 Lower- 
case Conversion,” October 
1982 BYTE, page 453.) You 
‘kindly referred me to an arti- 
cle published in the March 
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SPECIAL-450 J > 
(LIST $695) ti ———m — 
SPECIAL-495 7% “SPECIAL - 695 
(LIST $595) ILIST $895) 


SPECIAL INTRODUCTORY PRICE 
LIMIT TWO MODEMS PER CUSTOMER 


INCOMM MODEM FAMILY- BELL COMPATIBLE 
300/1200 AND MORE, SUCH AS SINGLE AUTO 
DIALING (SMART) AND MULTIPLE 
AUTO DIALING (SUPER SMART) 


ә INCOMM 300/200 Data Modem, ік a 300/1200 bps 
Modem (Bell 103/212A Compatible) Western Electric 
licensed $450.00 Spectal 

e INCOMM Auto Disl 212A Osta Modem, ia а 300/1200 
bps Semi-inteltigent Modem with Micracomputer of 
terminal keyboard dialing (Bell 103/212А Compatible) 
$495.00 Spacial 

е INCOMM Moultidial 300/1200 Modem, ік a 300/1200 
Super-Intelligent auto dialing Mddem storing 10 num- 
bers of 20 digits each, which can bs dialed by simple 
commands from а microócomputear or terminal keyboard 
(Bell 103/212А Comnstibla), and siso has many other 
gxciusiye features $695.00 Special 

e Ask for our complete short form catalog 


DEALER/RESELLER INQUIRIES INVITED 
VERY GENEREOUS DISCOUNTS 


CALL COLLECT ТО ORDER {312 - 459-9874) 
(BANK CARDS ACCEPTED} 


115 м. wor по. МСОММ wueeuins, к 
312-459-8881 соо 


Reliable Business 
software 


DATASMITH software requires no previous compuler 
experience, so Я can be used effectively by your ргеѕепі 
осе staff, The menu-driven systems feature extensive 
error detection and correction facilities, so Lhey are 
"friendly" lo (he user, 


e GENERAL LEDGER. Everything you need tà keep 
the books. Features easy-to-use dala entry and 
error correction, inal balance, fasi post, and a varl- 
ety of comprehensive reports. Aulomalic error 
detection keeps the books in balance, Wriles 
checks and makes journal entries in one operation. 
PAYROLL. A very flexible system Ihal adapls to a 


wide variety of needs. Features Federal, state, and 
local tax calculations, Е! credit, and special pay 
and deduction amounts. Prints all necessary 
reports, paychecks. and W-2 forms. | 
DATA MANAGER. А powertul generalized data 
management system that lels you define, enter, up. 
dale. sori, seleci, and print — тот a database 


al your own design Applicable 1o almost any job 
where records musl be Көрі, this syslem can 
replace literally hundreds of programs. 


Put your computer to work with [hase sophisticated 
sysiams now, Programs are available for 48K or targar 
two-disk systems in your choice of code for Microsofll 
BASIC-80° under CP/M", ІВМ" Parsonal Computer 
BASIC, ог Micropolis^ BASIC. 


DH IB ТН 


Box 8036. Shawnee Missian, KS 66208. (913) 381-9118 
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1979 BYTE and suggested that 
I get the 2513 ROM (read-only 
memory) from Active Elec- 
tronics, 1 tried to do this, but 
they were back ordered. 

1 then noticed a ROM sold 
by Advanced Computer 
Preducts in Santa Ana, 
California, called the 
2513-ADM. When 1 called the 
company, the only informa- 
Боп І could get was that it was 
made by General Instrument. 
Upon calling that company, 1 
received a firm denial that 
General Instrument ever made 
a ROM with inverted outputs 
as needed by the ADM ЗА. I 
decided to take a chance and 
ordered the chip for $14.95, 
along with the specification 
sheet, 

The specification sheet sent 
with the chip was for a 
2513-RO-3, not for the 
2513-102 as labeled on the 
chip. Thoroughly confused, 1 
boldly put the chip in the 
socket in the ADM 3A and— 
la and behold—lowercase 
characters appeared without 
any soldering or tinkering! 

I have gone into such detail 
on this issue because [ thought 
your readers might be inter- 
ested in knowing about this 
orphan chip that no one 
claims (although it is marked 
as being made by General [n- 
strument) and that no one 
knows anything about. 

Га like to ask you another 
completely unrelated ques- 
tion. I would imagine that 
many people engrossed in 
computers are like me in that 
they started out with elec- 
tronics as a result of an in- 
terest in high-fidelity and 
music, A few years back, all 
my spare cash went for buy- 
ing high-fidelity equipment; 
now all of it goes for buying 
computer equipment. [ would 
love to have my high-fi con- 
trolled by my computer (e.g., 
changing music sources from 
tape to tuner, adjusting the 
volume, switching speakers). 
The first and last are relatively 
easy, but I have not seen any- 
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thing on the control of an 
analog circuit by a com- 
puter—especially one sensi- 
tive to naise. Could you sug- 
gest a circuit, or point me in 
the direction of one? 1 am a 
neophyte when it comes to 
electronics. 

Thank you for your time 
and help. It's greatly appre- 
ciated. 

Rich Bucholz 
Hamden, CT 


Thanks for the fallow-up. 

Controlling audio devices 
by means of a microcomputer 
is a relatively easy process, re- 
quiring the use of D/A 
(digital-to-analog) converters. 
A unit made by Analog 
Devices, the AD 7110 is a 
CMOS (complenientary 
metal-oxide semiconductor) 
digitally controlled audio at- 
tenuator with an attenuation 
range of 88.5 dB (decibels), 
plus full muting capability, Its 
6-bit digital input covers the 
attenuation range in 1.5 dB in- 
crements. Such a unit could 
control the audio amplitude in 
your stereo system. 

The ADG201 is a CMOS- 
protected quad SPST (single- 
pole, single-throw) analog 
switch that can be toggled by 
a TTL- (transistor-transistor 
logic-) or CMOS-leue! logic 
input, It features a make-be- 
fore-break switching action 
and has overvoltage protec- 
tion to 25 volts above the sup- 
ply voltage. In tts "ОМ" state, 
it looks like а 100-оһт 
resistor. This can switch low- 
level signals in your system. 

The data sheets for both 
these devices give an indica- 
tion of their use. Handle them 
with extreme care because 
they are static sensitive. ] have 
no circuits immediately avail- 
able as the application of these 
devices to audio control is 
usually unique to each user. 
Write Analog Devices for fur- 
ther information and date 
sheets. The address is Analog 
Devices, Route One Industrial 
Park, РОВ 280, Norwood, 


MA 02062, (517) 329-4700. 


..» Steve 


Home Security 
6502 Style 


Dear Steve, 

I am trying to implement 
that neat home-security 
system you outlined, (See 
"Build a Computer-Controlled 
Security System for Your 
Home,” Part 1, January 1979 
BYTE, page 56; Part 2, 
February 1979 BYTE, page 
162; Part 3, March 1979 
BYTE, page 150). Not being 
familiar with the 8080 series of 
processors, [ am using a 
SYM-1  single-board com- 
puter, which is based on the 
6502 microprocessor. 

Because the flowcharts in 
the article are so clear and 
easy to program from, it oc- 
curred to me that there must 
be some literature describing 
in more detail the develop- 
ment of such "event 
processor" programs. If you 
could steer me toward some 
books or articles about this 
type of programming, I would 
be most grateful. 

Eric À. Lowhar 
Venice, CA 


An excellent book on pro- 
gramming the 6502 micropro- 
cessor, with emphasis on in- 
terfacing and controiling ap- 
plications, is Programming & 
Interfacing the 6502, With Ex- 
periments, by Marvin L. De 
Jong (Howard W. Sams & Co. 
Inc., 4300 West 62nd St., РОВ 
7092, Indianapolis, IN 46206). 
№ costs $16.95. This book 
specifically addresses tha 
SYM-1, AIM-65, and KIM-1 
single-board computers. It 
should be in your reference 
library. 

An article in the October 
1977 issue of Kilobaud (page 
84), "Dedicated Controllers" 
by Michael |. Myers, describes 
a specific application of a 
KIM-1 computer as a process 
controller. The software is 
described and should be of 


some help to you. . ... Steve 


Upgrading 
Homebrew to CPIM 


Dear Steve, 

I have ап 8080A-based 
microcomputer that I de- 
signed and built. І am rede- 
signing it with a 2.80 and sev- 
eral refinements. it occurred 
to me that machine language 
was perhaps going to be a bit 
of a drag once І was past the 
development stage (are we 
ever?). What sort of hard- 
ware/bootstrap configuration 
would I need so that 1 could 
eventually add floppy-disk 
drives and run CP/M7 І know 
that the bootloader program 
must be limited to 256 bytes, 
and I'm familiar with the term 
BIOS, but that is about it, 

I'm ín Korea, and there is an 
acute lack of serious material 
on microcomputers, Can you 
give rne any clues as to where 
to look? 1 would like to find 
out about necessary design 
changes before 1 wire-wrap 
the whole thing. Any help 
would be appreciated. 
Sergeant Dale L. Botkin 
South Korea 


] would suggest that you 
configure your computer 
around the S-100 bus so us to 
take advantage of this simple 
means of adding a disk con- 
troller and CP/M to your 
system. Many of the 5-100 
disk-controller boards on the 
market are designed for 
CP/M and include a boot- 
strap PROM (programmable 
read-only memory) as part of 
the package or as an option. 

Some of the disk-controller 
cards with this feature are the 
CCS Model! 2422 (California 
Computer Systems), the 
Versaflappy (SD Systems), 
the Double-D (Jade), and the 
Disk 1 (Compupro). 

These units can be obtained 
from Jade Computer Prod- 
ucts, 4901 West Rosecrans 
Ave., Hawthorne, СА 90250, 


and Priority 1 Electronics, 
9161 Deering Ave., Chats- 
worth, СА 91311. Write for 
their catalogs. They also carry 
an extensive selection of 
books on microcomputers. 

. Steve 


Rounding Off Square 
Roots —Gray Halrs 


Dear Steve, 

А friend called me and 
asked me to do a short pro- 
gram on my Apple [I Plus. He 
wanled a program that 
printed out the Pythagorean 
triplets between 1 and 20. 
After some work, 1 Found that 
my Apple has some trouble 
calculating square roots. 

The program shown in fist- 
ing 1 should work, but it 
doesn't. The problem is in line 
40. 1 found that the Apple has 
trouble with IF, THEN, and 
SOR functions when they are 
used together, 

1 went through a test pro- 
gram and | found something 
very unusual. First, | typed in 
(ЕТ X= 5ОК(100). We all 
know that X should equal 10, 
but just in case, | entered 
PRINT X. The computer re- 
sponded with 10, but then 
came the problem. ! entered 


FCC Requires Testing 
Lab's Approval 


Dear Steve, 

] am an avid reader of 
yours. Your projects really 
seem to hit home with my in- 
terests, [ enjoyed listening to 
you speak at the Trenton 
Computer Festival last year 
and your comments concern- 
ing anzwering letters has 
prompted me to write. 

| have experimented with 
adding devices to the tele- 
phone line. My interface, for 
the most part, consists of a 


print X = 10. If that state- 
ment is true, the computer 
should respond with 1, but it 
doesn't, it prints 0 (i.e,, the 
statement is false). Now com- 
puters are likely to make some 
errors, but even my little 
brother knows that one! 

| was wondering if you 
could tell me what was the 
cause of this. This error has 
kept me from doing quite a 
few programs for algebra and 
other classes of mine, Is it a 
Haw in the Apple, or is it just 
that my particular computer is 
messed up? 
Joel Kozikowski 
Indianapolis, IN 


The problem that you have 
with the SQR function is not 
an error т Applesoft BASIC. 
In fact, it is not an error at all. 
You are correct in assuming 
that the problem is in line 40 
of your program, but for the 
wrong reason. After taking 
the square rooi, you tes! for 
those values that are integers, 
The problem is that none of 
the square rools are integers 
due to the way that square 
roots are calculated. 

Remember the pocket cal- 
culators that would give you 
].9999999 for the square root 


I-megohm resistor in series 
with the phone line and a 
100k-ohm and 0.1 microfarad 
(F) capacitor tied in parallel. 
How can I get FCC ap- 
proval for a device that con- 
nects to the phone? I would 
really like to sell these designs 
to a company that would be 
interested іп building and 
marketing my prototypes. 
Mark Kantrowitz 
Rockaway, NI 


FCC approval requires the 
passage of tests that are best 
conducted by an independent 


Listing 1 


10 FOR A = 1TO 20 
20 FOR B = A TO 20 
30 LET C = SOR ( А.А + В.В} 
40 IF C < > INT (C) THEN 60 


50 PRINT A,B,C 


60 NEXT B 
70 NEXT A 


Listing 2 


40 IF C = АВЕС - INT (C)) > .00000001 THEN 50 


of 4? This 15 exactly what is 
happening іп the Apple l. 
The algorithm that calculates 
square roots rounds off to a 
fixed number of significant 
digits, Because line 40 
branches to line 60 if not ап 
integer. your program just 
runs the nested loops and then 
ends. 

Change line 40 to what's 
shown in listing 2, and your 
program will run correctly. 
This line tests ta see how close 
C is to an integer value. If the 


testing laboratory. These 
laboratories are also farniliar 
with the paperwork that must 
accompany such testing. One 
testing lab that I have used 


difference between C and the 
integer C is very, very small, 
then it is an integer and will be 
printed. Otherwise. your 
computer will look for the 
next set of values. 

Also, when you apply the 
test PRINT X = 10, the 
answer is false because X does 
not equal 10. Н may equal 
9. 9999059999 or 10.0000001 
etc. and но! 10.0000000000. 
This is a subtle mistake that 
creates lots of gray hairs for 
programmers. , , Steve 


and can recommend 5 Ап 
Schulze, 8807 Мория Dr., 
Houston, TX 77036. 

‚++ Stevell 


in "Ask BYTE," Steve Сага answers questions on any area of 
microcomputing. The most representative questions received each 
month will be answered and published. Do you have a nagging 
problem? Send your inquiry to: 
Ask BYTE 


с/о Steve Ciarcia 
POB 582 
Glastonbury CT 06033 


If you are a subscriber to The Source, chat with Steve [TEC31 7] 
directly. Due to the high volume of inquiries, personal replies can- 
not be given, Be sure to include “Ask BYTE" in the address. 
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BYTE's Bits 


IBM Unvells Top-of-the-Line 


Personal Computer 


IBM recently unveiled its top-of-the- 
line microcomputer: the IBM Personal 
Computer XT. The XT, an extended ver- 
sion of the popular IBM PC, comes with a 
10-megabyte hard-disk drive, 128K bytes 
of RAM (random-access read/write mem- 
ory) that's expandable to 640K bytes, one 
360K-byte floppy-disk drive, an asyn- 
chronous communications adapter, and 
eight expansion slots. It lists for $4995. Ex- 
ternally, it looks the same as its predeces- 
sor, and it stil] uses the 8088 micropro- 
cessor, but the XT is not the radical new 
computer that rumors had predicted. 
Nonetheless, it's a Fine, conservative 
machine. 

At the same time that the ІВМ Per- 
sonal Computer ХТ was announced, сот- 
parry spokesmén also took the wraps off 
several optional accessories and enhance- 
ments for the Personal Computer line. 
IBM now offers expansion units for both 
the PC and the XT (with a hard disk and 
eight input/output slots), a high-resolu- 
tion color display, and an enhanced ver- 
sion of Microsoft's disk operating system, 
DOS 2.0. 

The basic XT provides a roomy storage 
area with its 10-megabyte hard-disk drive, 
allowing you to work with large data files 
and eliminating the need to swap around 
disks and programs. The availability of 
the IBM hard disk sets the stage for soft- 
ware developers who want to create new 
applications that require the greater 
storage capacity and faster access time of 
a hard disk, 

The 360K-byte floppy-disk drive pro- 
vides an easy way to transfer programs 
and data to or from the hard-disk system. 
Why ІВМ chose this new floppy-disk for- 
mat with 180K bytes (single-sided) or 
360K bytes (double-sided) per disk is 
somewhat perplexing because it doesn’t 
offer much more space than the 160K- to 
320K-byte-per-disk format on the PC, 
[BM DOS 2.0 supports this new disk for- 
mat with nine sectors instead of eight. it is 
upward-compatible with PC-DOS 1.0 and 
1.1 and can read and write all previous 
disk formats. 

Backing up the hard disk to Hoppy 
disks is supported by a couple of new 
commands. À menu of several options lets 
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you choose between copying the entire 
disk, selected files (via a wildcard format), 
all files created after a certain date, or 
only the files changed since the last 
backup. 

Eight system expansion slots are an im- 
provement over the IBM PC's five slots, 
but three slots are already taken up by 
adapters for the hard disk, the floppy 
disk, and asynchronous communications. 
If you get the expansion unit, a fourth slot 
will be used for an attachment card to link 
the two units together. 

Only six of the eight slots in the IBM PC 
XT are for full-sized accessory cards. 
Because of space limitations, two slots are 
behind the disk drives, These slots accept 
smaller cards, such as the asynchronous 
communications, game controller, and 
printer adapters, or the attachment cards, 

The IBM PC XT includes an asynchro- 
nous communications adapter that can be 
used to connect a serial printer or to com- 
municale with IBM PCs, larger ІВМ main- 
frame systems, or other information 
sources via a modem. 

The optional expansion unit with a 
10-megabyte hard disk and eight more 
1/O slots comes in two configurations: 
one for the IBM PC and the other for the 
[BM PC XT. The expansion unit for the 
regular IBM PC differs only in that it con- 
tains a hard-disk adapter and is therefore 
more expensive. A single hard-disk 
adapter can handle two hard-disk drives, 
but each drive has to be in the same unit 
because of cabling requirements. 

One of the full-sized slots will be used 
by the hard-disk adapter when it is moved 
from the JBM PC XT system unit to the 
expansion unit to handle the two hard 
disks. The expansion unit has an auto- 
matic, power-on self-test of the com- 
ponents, like the system unit does, and is 
not available without the hard disk. 

For the first time, IBM is offering a col- 
or display monitor for its personal com- 
puters. This 16-color 12!A-inch display is 
aggressively priced at $680 and provides 
resolution of up to 640 by 200 dots, Text 
can be shown in 25 lines of either 40 or 80 
characters. A separate color/graphics 
monitor adapter controls the monitor. 

A version of MS-DOS 2.0 for [IBM's 


personal computers was also released. 
The IBM DOS 2.0 disk includes BASIC 
2.0, which supports some of the new func- 
tions available under DOS 2.0, such as the 


hierarchical file directories and new 
graphics, music, and function-key 
enhancements. 


Immediate price reductions on the IBM 
Personal Computer averaging 15 percent 
were also disclosed, The only items ac- 
tually lowered in price are the system 
unit, disk drives, memory card, colar; 
graphics monitor adapter, and asynchro- 
nous communications adapter, The IBM 
PC with 16K bytes of memory has been 
discontinued, and now 64K bytes of 
memory is the minimum configuration. 

To make communications with corpo- 
rate IBM mainframe computers easier, 
synchronous data-link control (SDLC) 
and binary synchronous communications 
(BSC) adapters are available. These 
adapters allow the IBM Personal Com- 
puters to emulate common IBM terminals. 

For thase companies that already have 
IBM 3270-type terminals and would like 
to add personal-computer capabilities, 
IBM has come out with the 3270 Personal 
Computer attachment, This allows you to 
use the 3270 keyboard and display as a 
terminal to a centra) computer, then 
switch to using the 3270 terminal as an 
IBM Personal Computer compatible with 
other IBM microcomputers. 

By typing the alternate key with 
another key, you can jump back and forth 
between the two modes. You can even get 
data Ком the host computer and analyze 
it locally in the personal-computer mode. 

The 3270 Personal Computer attach- 
ment consists of the 3278 Personal Com- 
puter adapter {an IBM PC system unit 
with disk drives}, which is installed by an 
IBM service representative, and the Per- 
sonal Computer 3278 attachment option, 
a card that you can plug into one of the 
unit's slots. If you have both a 3278 ter- 
minal and an IBM Personal Computer, 
you only need to purchase the attachment 
option to hook the two together. 

IBM is making swift strides to integrate 
all of its lines of computers and bring the 
IBM Personal Computers into the corpo- 
rate fold. —Bruce Roberts 


Clubs and Newsletters 


News from 
Budapest. Hungary 


Members of a Hungarian 
home computer club meet to 
develop low-cost systems, lec- 
ture on computer techniques, 
and assist beginners with con- 
struction projects, Club mem- 
bers exhibit homebrew com- 
puters, programs, and peri- 
pherals at microcomputer 
symposiums held each year in 
Budapest, Hungary. For de- 
tails, write to Dr. Endre 
Simonyi, 19 Trencsenyi, 
Budapest H-1125, Hungary. 


Take the Buss 


Buss, the Independent 
Newsletter of Heath Com- 
pany Computers, contains 
tips, mew programs, and 
news updates for Heath/ 
Zenith owners, Each issue is 
numbered and has a table of 
contents for quick reference. 
A single issue is $2, a year's 
subscription (12 issues) costs 
$20, and an overseas sub- 
scription is $25. For more in- 
formation, write to Buss, 716 
E St. SE, Washington, DC 
20003, or call (202) 544-0900. 


Electronic 
Opportunity 


Each monthly issue of the 
Micro Moonlighter Newsletter 
contains features on how to 
protit from home-based busi- 
nesses using personal compu- 
ters, An annual subscription is 
$25 in the U.S. and $29 in 
Canada. For details, write to 
the Micro Moonlighter News- 
letter, 2115 Bemard Ave., 
Nashville, TN 37212. 


Telecommunications 
п Engineering 


The monthly newsletter 
produced by M/A-COM con- 


tains news and updates of re- 
cent developments in telecom- 
munications engineering. For 


more information, write to | 


M/A-COM DCC Inc., 11717 
Exploration Lane, German- 
town, MD 20874. 


Design and 
Manufacturing 


CAD/CAM Alert is a 
monthly newsletter containing 
news, checklists, reviews, and 
recommendations in the com- 
puter-aided design and manu- 
facturing field. A one-year 
subscription is $95. Sample 
issues are available on re- 
quest. For further informa- 
tion, write to CAD/CAM 
Alert, POB 404, Newton, MA 
02161. 


Help Yourself 


Hi-Tek Connection is a 
monthly newsletter covering 
microcomputer systems and 
their applications. It is 
specifically written in easy-to- 
understand language. The 
HTC costs $40 a year with a 
90-day money-back guaran- 
tee. For more information, 
write to Russell E. Marano, 
Hi-Tek Publications, POB 99, 
North Salem, МН 03073, 


Memorable Optics 


Optical Memory Newsletter | 


including Interactive Video- 
disks is a bimonthly publica- 
tion that features book and 
software reviews, articles, and 
a conference calendar. A one- 
year subscription (six issues) is 
$295. Discounts are available 
with multiple subscriptions. 
For details, write to Optical 
Memory Newsletter, РОВ 
14817, San Francisco CA 
94114, or call (415) 621-6620. 
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HIDE-A-WAY 
COMPUTER DESK 


MODEL 1500-size: 20 x 24 x 30 Н, 70 lbs. 


The ultimate work/storage unit for your com- 
puter. This beautiful two part desk closes to 
become a stunning piece of furniture. Open—it 
holds your computer and monitor in one side and 
а printer and auxiliary pieces in the other half. 
Equipped with casters for sdded convenience. 
Each unit features rich, durable, care free finish 
and solid core construction. Designed for quick 
n'easy assembly that will take just minutes. On- 
іу $129.95 including shipping and handling. 
Send your check or money order to: 


EMC Distributors, 
366 Fifth Avenue, New York, N.Y. 10001. 
(NY residents please add sales tax.) 
Satisfaction guaranteed. 


Dealer inquiries invited. 
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Stop Wasting 
eM cer $14" FLIPPY KIT Half Your 


<» MEMORY/MONEY 


FLIP FLOP A Daring, Quick, & Precise way to 
allow you іп use bath sides of your single-sided disk- 
=? = etes. Flip Flops are not temperamental, FLIPPY — 
KITS will work with any sectoring and density re ^a Ж 
quired by your 544” or 8" single-sided disk drives. /Ш 
Coverting af Just Опе Box of diskettes will pay back 
your investment. LIVE the legend: use both sides of 
your single-sided diskettes. 
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МО NEED TO MEASURE: МО NEED TO MAKE ALIGNMENT MARKS 
NO NEED TO USE PENCILS 


БА" PUPPY KIT: Fo Apple, IBM, Deborne, TREO. Atan, Commeadore, — ^ 
Kaypra, Vetter, Franklin aed alhor 5" Geglesaded drives — only $29.95 Y 
2“ 


B” FLIPPY KIT 


V" ELIPPY KIT: Ғо Айга, 76580, Wang, IEM, Дегоз, Сады] Data. DEC, i | 
H-P. Data беледі. TI and olhar 8" безек бите only $34.95 1% ix 
Add $2.50 ior aig b fidig (AK, Hi, add $4, Foreign country add E10) ani 
МА. paidanis add 5% sales tax. Send check or money order to т 

D/Punch Ce. FO 805 20]sMEWTUN НИ, МА 00161 ab 904-7175 
Onalar Inquiries ННН, беле (et ғыт Тор, 
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Pruning the 
Family Tree 


Genealogical Computing, a 
bimonthly periodical pro- 
duced by Data Transfer Ásso- 
ciates Inc., specializes in hard- 
ware and software applica- 
tions to lineage research. It 
also contains news, reviews, 
programs, and services. Sub- 
scriptions are $14 a year in the 
U.S.; Canadian and foreign 
subscribers pay $19. For fur- 
ther information, write to 
Data Transfer Associates Inc., 
5102 Pommeroy Dr., Fairfax, 
VA 22032. 


(Notes from 
North Star 


North Star Notes is a news- 
letter designed to keep users of 
North Star Computers in- 
formed about the latest de- 
velopments in hardware, soft- 
ware, and corporate activities. 
North Star Notes is free to 
anyone who wants to be on 
the mailing list. Send your re- 
quests to North Star Campu- 
ters Inc., 14440 Catalina St., 
San Leandro, CA 94577, or 
call (415) 357-8500. 


Spread the Word 


The Spreadcalc News con- 
tains listings, applications, re- 
views, and news releases 
about getting the most from 
your Visicale investments. 
The annual subscription rate 
is $25 (six issues), For details, 
write tc Spreadsoft, POB 192, 
Clinton, MD 20735, or call 
(301) 856-1180. 


іп Terre Haute 


The Wabash Valley Com- 
puler Society meets every 
fourth Wednesday of the 
month at 7 p.m. at the Vigo 
County Public Library in 
Terre Haute, indiana, Family 
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dues are $10 a year and in- 
clade a subscription ta the 
Journal of the Wabash Valley 
Computer Society. Contact 
the Wabash Valley Cornputer 
Society, 203 Briarwood Dr., 
Terre Haute, IN 47803, or 
call (812) 877-3269. 


TRS-80 Color 
Computer Club 


A TRS-80 Color Computer 
club in Durham, North Caro- 
lina, is welcorning new mem- 
bers. The club produces a 
monthly newsletter that con- 
tains features on the Color 
Computer. Membership is $10 
and the newsletter is 85 cents. 
For more details, write to 
Donald DeHart, 3632 Cheek 
Rd., Durham, МС 27704. 


LNW information 
from Nebraska 


The LNW User , a bimonth- 
ly newsletter for LNW-80 en- 
thusiasts, is produced by the 
LNW User Group and con- 
tains programming news, 
hardware and software re- 
views, and a question-and- 
answer section. Subscriptions 
are $12 a year and back Issues 
are available. For further in- 
formation, write to The LNW 
User, 4345 Manchester Rd., 
Grand Island, NE 68801, 


Central Ohio 
Amateurs Meet 


The Amateur Computer 
Society of Central Ohio 
(ACSCO) meets on the first 
Wednesday of each month at 
7:30 p.m. at the Barnett Rec, 
Center in Columbus, Ohio. 
Membership dues are $10 a 
year and include a subscrip- 
tion to the newsletter, the 
МО. To swap newsletters, 
send yours to TRS-80— 
ACSCO, c/o Cramer, POB 


28355, Columbus, OH 43228. 
For additional information 
about the club's activities, 
write to Joel Sampson, 3009 
Calvmet, Columbus, OH 
43202, or call (614) 262-2995. 


Winnipeg PET 
Users Group 


The Winnipeg PET Users 
Group (WPUG) meets on the 
first Wednesday of every 
month to exchange news 
about Commodore com- 
puters. Meetings include 
hardware and software 
demonstrations, speakers, 
and question-and-answer ses- 
sions. The $15 membership 
fee entitles you to receive the 
WPUG newsletter and pro- 
vides access to more than 3000 


programs in the WPUG disk 
library. For more informa- 
tion, write to Larry Neufeld, 
WPUG, 9-300 Enniskillen 
Ave., Winnipeg, Manitoba 
RZV ОН9, Canada. 


File From Canada 
File, a newsletter that ex- 


amines ideas, processes, and 
technology in the publishing 
and direct-mail marketing in- 
dustries, is produced six times 
a year by Creative Data Pro- 
cessing of Brauch & Neville 
Associates Ltd. For further in- 
formation, contact Brauch & 
Neville Associates Ltd., 3390 
Midland Ave, РОВ 351, 
Agincourt Post Office, Scar- 
borough, Ontario M1S 389, 
Canada. № 


№ you would like BYTE readers to know about your club or 
newsletter send the details accompanied by no more than one 
newsletter to Clubs and Newsletters, BYTE Publications, POB 372, 


Hancock, NH 03449. Overseas groups are encouraged to par- 
ticipate. Please allow at least three months for your announce- 


ment to appear 


BYTE's Bits 


Porsche WII Go 
to Contest Winner 


Seeq Technology of San 
Jose, California, will award a 
1983 Porsche 944 to the per- 
son who comes up with the 
best application for one of its 
electrically erasable read-only 
memory (EEROM ) chips. This 
chip, the 16K-bit 5-volt 5213, 
can be purchased for $9.95 at 
Schweber Electronics stores 
with a limit of two to a cus- 
tomer until May 31. Possible 
applications include a remote- 
ly programmable private 
branch exchange (РВХ} for 
telephone systems or even 
jukeboxes that tell you when 
to replace worn records. 

To be eligible, you must 
come up with a good idea, 
build it, test it, and send the 


schematic to Seeq by May 31, 
1983. Complete rules and en- 
try Forms are available from 
local Schweber Electronics 
stores or from Seeq Technol- 
ogy, 1849 Fortune Dr., San 
Jose, СА 95131, (408) 942- 
1990. 


North American 

Book Distributor 
In Dr. Michael Carter's 
review of Personal Documen- 
tation for Professionals, the 
North American distributor of 
the book was not mentioned. 
(See the October 1982 BYTE, 
page 385.) It can be ordered 
from Elsevier Science Pub- 
lishing Со., 52 Vanderbilt 
Ave., New York, МУ 10017. а 
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Computer 
Compo 
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SPECIALS 
OF THE MONTH 


574” Disk Drive 
TM100-2 Tandon 
90 Day Warranty 


ONLY $249.00 


MODEM 


Smart Modem 300 
Hayes Top of the Line 


ONLY $195.00 


DRIVE FOR APPLE OR 
FRANKLIN 


Micro Sci A-2 
Fully Compatible 


$249.00 
PRINTER 


| Gemini 10 
Same as Epson MX80FT 


$325.00 
MONITOR 


Dynax Hi-Ref Green Screen 


е 20MHz * Composite 
ONLY $109.00 


USI Amber 12" 
e 1000 Lines — 
e Horizontal Resolution 


$149.00 


All Products Carry at least a 
90 Day Warranty - 


MODEMS 


NEW RETAIL STORE: 
11976 Aviation Blvd. 
Inglewood, CA 90304 


| T MAIL ORDER: 
nents Hawthorne CA 90250 


ORDER DESK: 
(213) 219-0808 


WE WILL BEAT OR MEET 
ALL PRICES ON ALL 7 
"PRODUCTS IN THIS MAGAZINE 


TO PLACE ORDER CALL (21 5) 219-0808 NOW! 
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CABINETS & MAINFRAMES 


рос-8 Cabinet Y LONE 5 Supply & tan 


DDC-88-H Dual Cabinet w/pwr. supply & fan 
ONLY $259.00. 


вм, Maint: pwr. supply, fan 
Filter, Connector Cutouts , 


^" Cabinets 
nale Cabinet биг 
ЕЯ netwi Шын 
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(BM to Printer . e] 
Osborne Eo Printer, 
KayprotoPrinter_........ 
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DISKETTE STORAGE 


Mini Files—Holds 70 Disks 
Maxi Fil ное ЖОНЕ; - 


5A" Libra 
B*LIDrary 


No Surcharge For Creditcards 


IET 


Al! merchandise new. We accept MC, Visa, Wire 
Transfer. COD Call, Certified Check, P.O s from 
qualified firms, APO ac cepted. Shipping: 
Minimum $3 50 First 5 pounds Tax: California Res. 
Only айп Br" sales tax 


Mon.-Fri. В a.m 7 p.m. 
Sat. & Sun. 11 a.m o à p.m. 


What's New? 


ELECTRONIC OFFICE 


Portable Computer 
with Networking Potential 


Up to 15 battery- 
powered Athena 1 por- 
table computers can be 
connected in a local-area 
network. This [5-pound 
machine carries 512K 
bytes of solid-state stor- 
age. dual low-power 
NSC-BOO processors run- 
ning CP/M, 64K bytes of 
main memory for compu- 
tation, 4K bytes of com- 
munications memory, and 
a full-sized Keyboard. Its 
4-line by 8O-character dis- 
play performs as а win- 
dow because it's backed 
by 24 lines of 80 char- 
acters held in memory. A 
5 inch floppy-disk drive, 
two 5-232С ports, and a 
printer port are standard. 
Expansion capabilities In- 
clude up ro | megabyte of 
internal memory and 
space for two additional 
circuit boards. 

Athena 1 costs 53950. 
Address inquiries to 
Athena Computer & Elec- 
tronic Systems, 31952 
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Camino Capistrano, San 
Juan Capistrano, CA 
92675, [714] 661-2276. 
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DMS-15 Can Serve 

as Master Station 

The DMS-15 can serve 
as a master in a Hinet 
loca-area network. Hinet 
can support up to 32 users 
and address as many as 
255. Manufactured by 
Digital Microsystems, and 
said to Бе an enhanced 
version of the portable 
Fox. DMS-15 comes with 
CPIM 2.0 and 15 mega- 
bytes of built-in Win- 
chester-disk storage [Юг 
matted), tt features DSC-3 
(2ВОА| architecture, 64K 
bytes of RAM (random-ac- 
cess read/write memory], 
а %-іпсһ display, one 
double-sided double- 
density 5'4-inch floppy- 
disk drive (614K bytes). а 


Hinet interface, and four 
RS-232C serial ports. 

A list price of $7495 has 
been set for the DMS-15. 
The software to run the 
system as the Hinet master 
station costs $500, Quan- 
tity discounts are offered. 
Contact Digital Microsys- 
terns, 1755 Embarcadero, 
Oakland. СА 94606, (415) 
532-3686. 
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Three Systems 
Support 5-11 Users 
The С5002А, C8002A, 

and the Sundance 16 are 
16-bit microcomputers 
that can support 5 to 11 
users. Onyx Systems re- 
ports that each machine 
runs Unix System til, They 
will be marketed through 
OEMs (original equipment 
manufacturers}, ISOs {in- 
dependent sales organiza- 
tions, and systems inte- 
grators. 

An integrated com- 
puter/workstation, the 
Sundance 16 is available 
with VT1O0O-type 132- or 
BO-column displays. 1:5 
5%-inch Winchester hard- 
disk storage capacities 
range from 7 to 21 mega- 
bytes. and 256K or 512K 
bytes of user memory with 
12 megabytes of tape 
backup storage are of- 
fered. Retail prices begin at 
$12,990. 

The С5002А supports 
five users or devices with 
its five serial and one 
parallel port. Options in- 
clude 512K bytes of addi- 
tional RAM {random-ac- 
cess read/write memory), 
six more ports for users or 
devices, and the Omninet 


network. Prices start at 
$10,990. 

Using its internal up- 
gradable option for local 
networking, the СВОО2А 
can support 11 users or 
devices, Mass storage is 
provided by B-inch Win- 
chester drives with 20-, 
40-, or 60-megabyte 
capacities. Other features 
include 12 megabytes of 
tape backup and 254K or 
512K bytes of RAM. The 
Omninet network is avail- 
abie as an option. The 
base price is $13,990. 

For fuil details, contact 
Onyx Systems Inc., 25 East 
Trimble Rd., San Jose, CA 
9513}. [408] 946-6330. 
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Network to Connect 
Dissimilar Hosts 

Tri-Data's Netway 
Family is designed to 
create a cohesive network 
using a variety of hosts 
and workstations, regard- 
less of the local or remote 
protocols employed. The 
family comprises distri- 
buted-communications- 
oriented hardware and a 
muititasking/multipro- 
gramming network DOS, 
called NCOS. 

NNET networking soft- 
ware provides automatic 
alternative routing, online 
configuration from any 
workstation, and the abil- 
ity to manage up to 254 
processors. The NCOS 
operating system gives 
network and host trans- 
parency and has a user- 
friendly interface with help 
messages. it allows CP/M 
Plus to run as a task for ap- 
plications development. 


--- \ Retail Showroom 


~~ 1780 West 2300 South 
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Rack Mount Version 
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OTC-RMF-DD:2 $350.00 
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OTC-MBABB 42000 X OTC-MBESEBB $30.00 
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В Siol Motherboards 

QTC-M8bD8 $35.00 
QTC-MB88K $85.00 
ОТС-МВЗА $95.00 


18 ки Motherboards 
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OTC-M81288 $40.00 
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22 бин Motherboards 


The Great Salt Lake 
Computer Company, Inc. 
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“Allin One” Vertical Disk Drive Cabinet 
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8" Diak Drives 
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Salt Lake City, Utah 84126 


PRINTERS | 


Star-Germen 

OK 1-B2A (120 cps} Senal | pad 

O«K1-83A (120 cps) Ѕегіш + pad 

OK 1-844 (200 cos) Seria) 

ОК! -92А (160 coal 

ОК 1-SGA (150 ens} 

NEC-8023A 

BEST BUY 

Тоѕмба P- 1350 (LTA quality) 
Tracior 


Sheet leeder 


BOARD SETS 
eet Gore turi ірі AV міс 
QTC-58C 2/4 CPU 
ОТС-ЕХР» ІН 256K Memory bd. 
QTC-FDC 5/8 Floppy disk сого 


ae k&a"- WA AT HEA $150.00 
) . 
3) Monitor & 8106 avedabie 


QT CLOCK/CALENDAR 


8-100 of Apple е Time in hra, min, sac 9 АМ/РМ or Му 
Formal e Date m Мо, беу. Yr, Day ol Wank & Leap Year 
recognition e 4 hard interrupts (1024 He tHe tman, 114) 

е On board battery (will tasi 14 mos w/no power pn) 
QTC-CCS-B8 (S-100) $50.00 
QTC-CCS-K (ka) ісе 8-300 $100.00 
OTC-CCS-A {А + T) for 5-100 5125.00 
QTC-CCA-BB (jor Appia) $40.00 
QTC-CCA-A (tor Apple) $125.00 


CPU BOARDS 


QTC-SB8C 2/4 BB 
OTC-SBC 2/4A А-Т 
OTC-Z4 80 BB 

Тени FOC-+ А-Т 
темей Sysiemasigs А-Т 


MEMORY BOARDS 


DYNAMAC (64K г256К or 1 MEG! 


ОТС-ЕХР- Nt Bare Ва. 
QTC-EXP +11 64K A-T 


STATIC 


8-НАМ ВАК BB 
S-RAM 84 ArT „фо 
&-AAM 128K A + T (Fully 'EEEBSB) 


ОӨТС-/О»ӨВ2 SER 3 PAR 350 00 
QTC-VO + ArT $340.00 
OTC-ADA ADA Converter A+T $375.00 
QTC-Dua! 37-488 (EEE 488 terface Dx? A» Т 5475.00 


Бу" вой sector (lor Apple} $17.00 for 10 
1 yr warranty - with hob ring 

5%" жой sector OS/DO 

Sta” ріс lüvary case 

Fip Пір storage саре (stores 70 санаса) 


$24.00 for 10 
$2.50 as. $20.00 far 10 
$19.00 ва 


BMC IZEV (20 MHZ) 
BMC Соки #9197 
Sanyo 12^ Graen (15 МЫС) 


QTC-MO2288 $75.00 
QTC-MB22K $150.00 
QTC-MB22A 2200.00 


OTC-M81888 $45.00 
QTC-MB18X $136.00 
OTC-MBIBA $185.00 


We accep! casn. checks. creda cards o Purchase Orders Hom ди аһ tems ano maitulons Minimum 
prepaid order $15 00 Е «роп cusotmers outside the U S. or Canada please add 10". io aD pnces Prices 
and evailability subject to change without notice. Shipping and handing charges vut UPS Ground 

Бк гы UPS Ar $1 СОЛЬ minimum charge £1.00 


Inside Utah 
(801) 972-4848 


in Continental U. S. 


| (800) 545-2633 


сне 210 an fnauiry card 


NCOS is standard; NNET 
costs $500. 

Netway hardware is 
built around the Netway 
200 communications pro- 
cessor. It supports up to 32 
workstations and host 
ports and renders remote 
and loca! networking facil- 
ities. System architecture 
includes muttiple-DMA, an 
800K-byte floppy-disk 
drive, a Centronics parallel 
printer port, and six serial 
НО ports that support 
asynchronous, bisynchro- 
nous, and bit-oriented pro- 
tocols. The singte-unit 
price is $6880. Integrated 
10- or 15-megabyte Win- 
chester drives are avail- 
able. 

Additional hardware 
elements include a 
280-based device-interface 
processor with 64K bytes 
of memory and a local net- 
work interface, composed 
of a shielded cable and an 
RJ-]! connector. Prices 
range from $200 to $420. 

A host of other hard- 
ware and interface mod- 
ules are available as op- 
tions. For details on possi- 
ble configurations, contact 
Tn-Data, 505 East Middle- 
field Rd., Mountain View, 
CA 94043, [415] 969- 
3700. 

Circle 603 on Inquiry card. 


CDI Creates Office 
Systems 
Environments 

Computer Develop- 
ment Inc. (СІ!) wili design 
and support an office com- 
munications system to 
your specific needs. Major 
components of CDI's 
modular approach to elec- 
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tronic communications in- 
clude the Electronic Tete- 
communications {ET} 
System 3000 family of 
portable microcomputers 
and the Voice Com soft- 
ware package. 

The Systern 3000 has a 
built-in microprocessor- 
controlled modem that 
comes with full communi- 
cations software, soft- 
ware-controlled answer/ 
originate modes, Touch- 
Tone and rotary-pulse 
auto-dialers, variable 300- 
to 1200-bps (bit-per- 
опа] data rates, half-and 
ful-duplex operation, in- 
tefactive vocal and data 
communications abilities, 
and an error detectian/cor- 
rection protocol that auto- 
maticaly detects and cor- 
rects mistakes occurring 
during transmission. 

Unlimited voice and 
data communications over 
ordinary telephone lines 
are achieved by Voice 
Com, which features 
single-keystroke operation 
and permits a document 
to be created, discussed. 
and edited simultaneously 
ол all terminals online. It's 
part of the Соттай elec- 
tronic тай system. Com- 
mail also includes a com- 
munications system man- 
agement program and a 
call handier/telephone link 
controller, 

Basic ET Systern 3000 
hardware is made up of 
dua! 280 processors, 64K 
bytes of RAM {random-ac- 
cess read/write memory], 
а 12-inch nonglare green- 
phosphor display, and a 
72-Кеу keyboard with a 
separate numeric/cursor 
control pad and 8 user- 
programmable function 
keys. Built-in diagnostics, 


CP/M, and a Help key are 
supplied. Software іп- 
cludes BASIC, COBOL, 
Supercalc, and applica- 
tions packages. 

Many options can be 
connected ro rhe System 
3000, including intelligent 
modems, mathematics 
and high-speed pro- 
cessors, and floppy- and 
hard-disk drives, For com- 
plete details on available 
systems and services, con- 
tact, CDI, Suite 200, 6700 
Southwest 105th. Beaver- 
ton, OR 97005, (800) 
547-1831; in Oregon, 
(503) 646-1599, 

Circle 604 on inquiry card. 


integrated Office 
System 
IDAS (integrated office 


automation system] is an 


integrated set of software 
modules for computers 
running MS-DOS, such as 
the IBM Personal Com- 
puter. Produced by Micro 
Architect, the IOAS line 
comprises a database 
manager, an applications 
system, and а word pro- 
cessor with a fullscreen 
editor. Among the mod- 
ules is the Exec- executive 
information system. It’s 
made up of seven applica- 
tions: appointment, stock 
security, mailing list, check 
writer, personal finance. 
personal inventory, and 
memo. A graphics module 
and a spreadsheet inter- 
face are planned. 

The IOAS system re- 
quires a dualdisk or a 
hard-disk system, mono- 
chrome display, 64K bytes 
of memory (94K bytes for 


the word processor), and 
a 132-column printer. 
Each module is sold sepa- 
rately, and prices range 
from 598 to $398. A 2596 
discount is allowed after 
the first module is pur- 
chased. For ordering infor- 
mation, contact Micro Ar- 
chitect inc., 96 Dothan St., 
Arlington, MA 02174, 
(617) 643-4713. 

Circle 605 on inquiry card. 


Database System 
Has Unlque 
Zoom Function 

Powerbase is an easy- 
to-use relational database 
management system from 
GMS Systems Inc. Power- 
base has a unique Zoom 
feature that lets you zero 
in on any information 
within the database and 
show the detailed com- 
ponents of that informa- 
tion up to 16 levels deep. 
Designed for IBM Personal 
Computers running PC- 
DOS, Powerbase offers a 
fast search, sort, and select 
feature, user-defined 
screens for data entry, 
user-specified reports, 
special keys for "sounds 
like" retrieval, a front-end 
editor, and the ability to 
handle arithmetic expres- 
sions written in algebraic 
form. As many as 65,000 
records of 1760 bytes 
each can be accommo- 
dated, and each record 
can hold up to 32 fields of 
80 characters. Аі! files are 
random access by means 
of B-tree structure. 

This system comes with 
daily planner, financial/in- 
surance record inventory, 


What's New? 


expense reporting, and 
telephone/maillng dist di- 
rectory applications pro- 
grams. К requires 128K 
bytes of memory, PC- 
DOS, two 160К-Буге 
floppy-disk drives or a hard 
disk, a cursor-addressable 
terminal, and an 80-со!- 
umn printer. It costs $475, 
including user and refer- 
ence manuals. Contact 
GMS Systems inc. 12 
West 37th St., New York, 
NY 10018, (212) 947- 
3590. 

Circle 606 on inquiry card. 


Low-Cost Network 

EXO Corporation re- 
ports that a fully functional 
network system can be 
achieved at a low cost 
with its Avalanche com- 
puter and EXO/Net, an 
enhanced version of 
CP/Net. The EXO system 
is a distributed network 
with sharing of disks, pro- 
grams, databases, and 
printers, as well as full 
communications abilities. 
It supports up to 31 sta- 
tions and one file server 
per channel. Individual 
computers in the network 
operate under CP/M 
when equipped with local 
disk storage. Stations are 
connected to a single 
twisted-pair cable up to 
4000 feet long. The data 
rate is 800,000 bps (bits 
per second}, Interfaces for 
other protocols to allow 
users access to таіп- 
frames and external data- 
bases are under develop- 
ment. 

The file server runs the 
multitasking MP/M Il oper- 


ating system, which offers 
reaMime capabilities and 
file protection with pass- 
word access, Accounting, 
word processing, text 
editing, utilities, and elec- 
tronic mail programs come 
standard. 

The Avalanche is а 
single-board ZBOA com- 
puter with 64K bytes of 
RAM (random-access 
read/write memory]. RS- 
232C and R&-422A ports, 
and two parallel Cen- 
tronics ports. It costs 5595. 
A version with a floppy- 
disk controller for up to 
four 5%- ог B-inch disk 
drives sells for $795, For 
$1795, the Avalanche can 
be purchased with a 
separate hard-disk con- 
troller board. These prod- 
Ucts are supplied with in- 
tegral voltage requiators 
for OEM (original equip- 
ment manufacturer) ap- 
plications. Contact EXO 
Corp., 1265 Montecito 
Ave.. Mountain View, CA 
94043, (415) 969-8624. 


Circle 607 on inquiry card. 


Apple Nets Local 

Network Scheme 

Apple Computer plans 
to market the Applenet, 
which will electronically 
link Lisa and Apple Will 
computers so that they 
can exchange information 
and share central files. 
Network connections will 
be a drop cable and a 
cluster box supporting up 
to four computers, For 
farge networks, cluster 
boxes can be connected 
to a twin axial network 
cable capable of ! million- 
bit-per-second transmis- 


sion, Two thousand feet 
of cable can support up to 
32 cluster boxes for a total 
of 128 systems. 

Applenet will employ 
baseband bus architecture 
with carrier-sense multiple 
access with collision detec- 
tion (CSMA С/О) to avoid 
data loss during commu- 
nication. All network com- 
ponents are lacated on an 
interface card that plugs 


into the computer. The 
Applenet, which will use 
the Xerox Network Sys- 
tems [XNS) protocol, will 
be sold through Apple 
dealers and Apple's Ма- 
honai Accounts program. 
For full details, contact 
Apple Computer INC., 
20525 Mariani Ave.. Cu- 
pertino, CA 95014, [408] 
973-3019. 

Circle 60B on inquiry card. 


SYSTEMS 


HP's First 16-Bit 
Personal Computer 


The HP Series 200 
Model 16 is Hewlett-Pack- 
ard's first 16-bit personal 
computer. The Model 16 
will be sold through direct 
sales and retail computer 
stores. Based on the 
Motorola MC68000 micro- 
processor, the Model 16 
offers ап 8-MHz' system 
clock and a choice of 
34a-inch micro-floppy-disk 
drives. it has a 9-inch 
display, a detached ASCII 
keyboard. 128Қ bytes of 
main memory. graphics 
capabilities, and built-in 
parallel and serial inter- 


faces. The video screen 


features an 80-character 
by 25-line display format 
with a resolution of 300 
by 400 pixels. Its keyboard 
is Outfitted with five user- 
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definable softkeys (еп 
with shift) and a rotary 
control knob for rapid pro- 
gram editing, cursor posi- 
tioning. and analog con- 
trol of instruments. The 
Model 16 can be linked іп 
a network that shares disk 
drives and printers. 

Three ianguages are 
available for the Model 16: 
BASIC, HPL, and Pascal. 
HP BASIC includes such 
enhancements as subpro- 
grams, multidimensional 
arrays, unified WO and 
mass storage, labeled 


common blocks, and ex- 
ternal program control. 
Application packages 
cover computer-aided 
engineering tools, mathe- 


matics modules, and busi- 
ness aids. The company is 
investigating the possibility 
of offering Digital Ке- 
search’s CP/M operating 
system on the Model 16 
and plans to provide its 
own version of the Unix 
operating system in the 
future. 

Among the Model 16 
options are a tilt-and- 
swivel display accessory 
and a dual micro-floppy 
drive. Including the pro- 
cessor. display, keyboard. 
and 128K bytes of mem- 
ory, this system costs 
$3650. Contact your local 
Hewlett-Packard sales of- 
fice for complete details. 
Circle 609 on inquiry card. 


68000 Unix-based System 
Uses Multibus Architecture 


The Codata 3300 is an 
MC&8000 Unix-based 
microcomputer from 
Codata Systems Согрога- 
tion. This system comes 
with 320K bytes of parity- 
protected RAM |randorn- 
access read/wrte mem- 
огу). expandable to 1.5 
megabytes with memory 
management (ts Multibus 
architecture supports a 
variety of rmass-storage 
canfigurations. Backup 
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data storage is available 
through quad-density flop- 
py disks, cartridge tape, or 
9-track rape drives. 

All the software and pro- 
gramming languages 
developed for the Codata 
CTW-3O0 computer are 
fully compatible with the 
3300. These include 
APL.68000, a BASIC-Plus- 
compatible interpreter, and 
Unisis, Codata's Unix 
superset. Standard imple- 


mentations af FORTRAN 
77, RM/COBOL, Pascal, 
and SMC BASIC are sup- 
ported. Business applica- 
tions software to run with 
the 3300 includes a data- 
base-management system, 
an electronic spreadsheet, 
and word-processing pack- 
ages. 

The standard eight-user 
3300 comes with an In- 
tegral 54-inch 33-mega- 
byte Winchester hard-disk 
drive and lists for $9600, A 
two-user version with 12 
megabytes of Winchester 
storage costs $7800. For 
multitasking, multiuser ap- 
plications, the Codata 
3300 can be purchased 
with an &-inch 84-mega- 
byte Winchester drive for 
$13,500, Contact Codata 
Systems Corp., 285 North 
Wolfe Rd.. Sunnyvale. CA 
94086, [ВОО] 521-6543; п 
California, |800) 221-2265. 


Circle 610 on inquiry сага, 


16-Bit Computer 
Costs Less Than 
$100 

The ТІ-99/2 Basic Com- 
puter from Texas Instru- 
ments may be the first 
16-55 computer for less 
than 5100. Targeted at the 
technical enthusiast, 
engineer, and student, the 
ТІ-99/2 has a standard 
typewriter-like keyboard, 


4.2K bytes of RAM fran- 
dom-access read/write 
memory| that can be ex- 
panded to 36,2K bytes, a 
built-in RF (radio frequen- 
су) modulator, and mono- 
chrome display capabl- 
ities. For expansion, this 
system is equipped with a 
rear-panel peripheral inter- 
face connector for a varie- 
ty of units especially 
designed for it, including 
ап RS-232C interface, а 
digital tape drive, and a 
four-color printer/plotter. 
Later this year, Texas Іп- 
struments plans to release 
other peripherals, such as 
modems, printers, a wand 
input device, and a black- 
and-white monitor. 

The T-99/2 uses soft- 
ware on Solid-state car- 
tridges and cassettes, in- 
itially, two cartridges are 
available: "Learn to Pro- 
gram” and "Learn to Pro- 
gram BASIC." |n addition, 
20 cassette-based pro- 
grams covering education. 
personal management, 
and entertainment are 
scheduled for introduction 
this quarter, The sug- 
gested retail price of each 
cartridge is 519,95, and 
most саззепе-базей pro- 
grams cost $9.95. 

Тһе TI-99/2 comes with 
a video cable and antenna 
switch for connection to 
any television, an interface 
cable that hooks directly to 
а Cassette-tape player, an 
АС adapter, a user's 
manual, and a demonstra- 
tion cassette, It costs 
$99.95. For details, con- 
tact Texas instruments 
Inc., Consumer Relations 
Department, РОВ 10508, 
M/S 5828, Lubbock, TX 
79408, (BOO) B58-4565. 
Circle 611 on inquiry card. 


Color Monitor with Headset for Privacy 


A color monitor for per- 
sonal and business com- 
puters featuring а поп- 
glare screen, the Color- 
Plus 15 manufactured by 
Amdek Corporation, The 
[3-inch Color-! Plus has а 
line resolution of 260 
[horizontal] and 300 [ver- 
tical). It accepts а com- 
posite-video signal and 
comes with front compart- 
ment controls, a Built-in 
audio amplifier, and a car- 
rying handle. The Color-i 


Pius is supplied with a 
headset for private opera- 
tion. The unit's speaker 
automatically shuts off 
when the headset is con- 
nected, 

The Colori Plus costs 
$449. For more informa- 
tion, contact Amdek 
Corp., Marketing Depart- 
ment, 2201 Lively Blvd., 
ЕК Grove Village, IL 
60007, [312] 364-1180, 
Circle 612 on inquiry card. 


Video Board Displays 
Uppercase/Lowercase in 80 by 25 Format 


The 82-018 stand-alone 
video-terminal board from 
John Bell Engineering dis- 
plays 80 columns by 25 
lines of uppercase and 
lowercase characters. This 
video board uses a 6502 
microprocessor and has 
R§-232C 1/0 lines for direct 
connection to a computer 
or modem. The 82-018 
transfers data al rates 


ranging from 110 to 9600 
bps [bits per second) 
through switch-selectable 
RS-232C lines, An on- 
board UART (universal 
asynchronous receiver/ 
transmitter] 15 controlled 
by a five-position DIP 
(dual-inlineé pin) switch. 
Hardware features include 
4K bytes of 6116-уре 
RAM [гапдот-ассе$$ 


read/write memory), 2716 
EPROMs [erasable pro- 
grammable read-only 
memories) for character 
generation and video pro- 
gram control, a 6545-1 
display controller, an 
interrupt-driven serial input 
рап, and a 1500-character 
buffer. Power require- 
ments are +5 V {volts} at 
700 mA  [milliamperes], 
+12 V at 50 mA, and 
— 12 М at 50 mA. 

The 82-018 requires a 
parallel ASCII keyboard, а 
standard NTSC (National 
Television Standard Code) 
monitor, and power sup- 
ply. It can be purchased 
fully assembied and tested 
for $199.95 or as a bare 
board with EPROMs and 
crystal for $89.95. Ship- 
ping and handling fees are 
additional, Complete 
source listings are included 
п the documentation. 
Both versions are available 
directly from John Bell En- 
gineering Inc., 1014 Cen- 
ter St. San Carlos CA 
94070, [415] 592-841 | 


Circle 613 on inquiry card. 


Hard Disk for APC 

NEC information Sys- 
tems is marketing a 
12-тедарусе hard-disk 
subsystem for its Ad- 
vanced Personal Сот- 
puter. This high-perform- 
ance 54-inch drive stores 
9,27 megabytes of format- 
ted data and transfers data 
at a rate of SOOK bytes per 
second, Track-to-track 
head movement time is 
| 20 ms {milliseconds} and 
[he access time averages 
130 ms. The rotation rate 
is 3000 revolutions per 


minute. This system's 
hardware features a direct- 
drive DC spindle motor, 
microprocessor controls, 
and LSi [large-scale inte- 
gration] circuits. Mean 
time between failures ts 
12.000 power-on hours. It 
measures 6% inches high 
by 9% inches wide by 15 
inches deep. 

The APC hard-disk sub- 
system casts $2798, The 
16-bit APC computer is 
8086-compatibie and sup- 
ports СР/М-86, MS-DOS, 
and the UCSD p-System, 
Address inquiries to NEC 
Information Systems Inc., 
5 Militia Dr.. Lexington, 
MA 02173, (617) B62- 
3120. 

Circle 614 on Inquiry card. 


Combination Cards 
for IBM PC 

The XPR Series of Multi- 
function Combination 
Cards for the iBM Personal 
Computer can be equipped 
with a parallel port, a serial 
RS-232C port. a clock/cak 
endar with battery back- 
up, or all three functions. 
The parallel port comes 
with required hardware 
and connectors for use as 
either a printer or as a SASI 
(Shugart Associates Stan- 
dard Interface) hard-disk 
interface. The serial port, 
with а DB25 connector, 
can be used as COMI or 
COMz2, Both ports сап be 
individually disabled. The 
clock/calendar option, 
coupied with its compan- 
ion software, automatical- 
ly provides current time 
and date information to 
the PC. The XPR comes on 
a Single printed-circult 
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board and with up to 
256K bytes of memory. 
The XPR is supplied with 
installation and reference 
manuals, interna! cabilng, 
connectors, mounting 
hardware, and a diagnos- 
tic disk. Prices range from 
$350 to $650 for one op- 
tion and 64K to 256K 


000800 65:80 8 ШЕ e 


008 100020004, )0- . 
$ B ' елшіге 


What's New? 


bytes of memory. Your 
second option costs $45; 
the third is $30. Quantity 
and dealer discounts are 
available. Contact IDE As- 
sociates, 44 Mall Rd., Bur- 
lington, MA 01803, |617) 
272-7360. 

Circle 615 on inquiry card. 
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Supertalking IBM Personal Computers 


Mountain Computer's 
Supertalker || gives your 
IBM Personal Computer a 
vocal outiet. Sound enters 
the Supertalker through a 
microphone and is then 
digitized and stored on a 
floppy disk for piayback 
through a loudspeaker or 
the PC's speaker. This 
plug-in board is said to re- 
produce a human voice in 
a manner similar to an 
audio tape recorder, pro- 
viding inflection not possi- 
ble with voice synthe- 
sizers. A single floppy disk 
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can record up to 2 minutes 
of phrases or sentences, 
and voice output can be 
accessed with Super- 
talker's software or by 
user-develaped BASIC pro- 
qrams. 

А data-compression 
technique minimizes disk- 
storage requirements. 
Three digitizing rates. 
ranging from 2K to 4K 
bytes per second, control 
the quality of reproduc- 
tion, and the volume is 
controlled by software or 
with а built-in control 


knob. Frequency response 
is 300 to 3000 Hz. 
Supertalker requires a 
64K-byte IBM PC and a 
single disk drive. It comes 
with menu-dnven soft- 
ware for creating and 
editing phrases, 32K bytes 
of RAM  [random-access 
read/write memory). a 
loudspeaker, and a micro- 
phone. Supertalker Ii costs 
$565 and is available at 
Mountain Computer retail 
Stores. Mountain Com- 
puter пс. 5 located at 300 
Ei Pueblo Rd., Scotts 


Valley, СА 95066, |408) 
438-6650. 
Circle 617 on inquiry card. 


Winchester Storage 
for Apple and PC 
Xiten Systems is offering 

an 11.3-тедабуе Win- 
chester-disk subsystem for 
Apple Ше and IBM Per- 
sonal Computers through 
а Select network of IBM 
and Apple dealers. The 
Gallium 10 stores 14,4 
megabytes of unformatted 
data and can be partition- 
ed for DOS 3.3, CP/M, and 
Pascal when used with 
Apple computers. For the 
PC, it cam operate under 
PC-DOS or CP/M-B6. its 
cabinet and power supply 
can support two Winches- 
ter-disk drives (28.8 mega- 
bytes totai storage}, and its 
controller can handie four 
drives in two cabinets 


(57.6 megabytes total). 
For the location of the 
dealer nearest you, or for 
more information. contact 
Xiten Systems, 16815 
Hawthorne Blvd. Lawn- 
dale, CA 90260, 1213) 
370-3956. 

Circle 618 on Inquiry card. 


Volce-Response Unit 
with Modem 

A low-speed modem 
now complements the 
single-board interactive 
voice-response unit for 
Apple Il from Vynet Cor- 
poration. The basic eie- 
rnent of the response unit, 
the VIOI-A Interactive 
Telephone Interface 
board, is designed to plug 
inta an Apple peripheral 
slot and connect directly 
to the telephone network. 
it can answer on ring and 
dial and detect Touch- 
Tone signals. With this 
unit, users can call or be 
Called by a computer and 
respond with Touch-Tone 
signals to computer ir 
quiries for modifying pro- 
gram flow or updating the 
database. without termin- 
als or dedicated lines. A set 
of 20 routines. resident in 
КОМ {read-only memory). 
preprograms all functions 
to control interface hard- 
ware. Voice-response cap- 
abilities are provided by 
the V200-VSM (voice-syn- 
thesizer module). The 
V200-VSM, an LPC {lin- 
eaf-predictive coding} 
based unit, comes with a 
300-word vocabulary on 
disk; а 1300-word option 
is available. 

The modem option con- 
sists of the ViO3-A 


motherboard and the 
V200-LSM (low-speed mo- 
dem}. The V103-A fastens 
into a slot on the Apple 
and is cable-connected to 
the VIOI-A. Тһе V200- 
LSM provides 300-bps (bit- 
per-second}, Bell 103-com- 
patible half- or fult-dupltex 
data-communications abit- 
Ies. іп systems equipped 
with both the V200-VSM 
and the V200-LSM, the 
V 101]-A permits voice and 
data communications to 
share a single relephone 
пе. 

Sysrem software comes 
м Applesoft, Pascal. or 
CP/M formats. The 
VIOI-A costs $295, and 
the VIO3-A is $19.95, 
Both the У200-У5М and 
the V200-LSM are $149. 
Contact Vynet Corp.. 
160B Albright Way, Los 
Gatos, СА 95030, |408) 
370-0555. For an online 
demonstration, call (800) 
538-7002 ог (408) 370 
9764. 
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Timex/Sinctair 

Sourcebook 
The Timex/Sinclair 
Sourcebook js a directory 
of more than 600 pro- 
grams, hardware acces- 
sories, add-on memories, 
and books for Timex and 
Sinclair computers. Pro- 
duced by Micro Design 
Concepts, the Source- 
book lists and describes 
mail-order products from 
almost 160 sources. Each 
ising provides such facts 
as program highlights, 
type of media, minimum 
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system configuration, 
price, and ordering infor- 
mation. The entries are 
organized by category: 
games, education, 
business, home/personal 
use, hardware, and 
books/catalog. 

The 96-page Timex/Sin- 
clair Sourcebook costs 
$6.95, plus $1.25 postage 
and handling: $2.50 
postage and handling out- 
side the U. S. it's available 
from Micro Design Con- 
cepts, Department F, POB 
280, Carrollton, TX 
75006. 
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Report Studies 
Electronic 
Typewriters 

Seybold Publications 
has released a compara- 
tive study entitled Elec- 
tranic Typewriters; Get- 
ting Started for Less Than 
$2000. This analysis of the 
major products оп the 
electronic typewriter mar- 
ket covers such manu- 
facturers as IBM, Xerox, 
Exxon, Olivetti, Olympia. 
and Royal. A discussion of 
the role of the electronic 
typewriter in the auto- 
mated office, 3 summary 
of functions available, a 
glossary of terms, and a 
comparison chart of modet 
features are included. 

For subscribers of the 
Seybold Report on Office 
Systems, this report costs 
$75; nonsubscribers pay 
$100. Order it directly 
from Seybold Publications 
іпс., РОВ 644, Media, PA 
19063, (215) 565-2480. 
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Directory Covers 

Products for ВМ 

The Directory of Inde- 
pendent ІВМ Personal 
Computer Hardware and 
Software fram Infopro is a 
comprehensive buyer's 
guide of software and hard- 
ware deveioped for the 
IBM Personal Computer. it 
contains descnptions and 
evaluations of more than 
400 products and provides 
the addresses and tele- 
phone numbers of ail the 
vendors profiled. All the 
software in the directory 
runs under фе PC-DOS 
operating system. 

This directory costs 
529,95 It's available at 
participating dealers or 
directly from Infopro inc.. 
POB 22, Bensalem, PA 
19020, (215) 750-1023 
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Wn at Home 
Video Games 

How to Win at Home 
Video Games analyzes 70 
home-video games step 
by step so that you can 
develop game-winning 
strategies. И covers such 
games as Adventure, 
Donkey Kong, and Utopia 
designed for Atari, Intellivi- 
sion. Odyssey 2, and 
Colecovision game 5у5- 
tems. Descriptions and 
buying guide information 
are included. 

This 4-color, 64-page 
book by the editors of 
Consumer Guide maga- 
zine costs 53,98. {t's pub- 
lished by Beekman House 
and distributed by Crown 
Publishers, One Park Ave., 
New York, NY 10016. 
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Guide Spans 
Databases 

The current edition of 
the Directory of Online Ir- 
formation Resources 
covers more than 720 
databases up and running 
in North America. This 
guide has subject, vendor, 
and producer indices, ad- 
dress and telephone tnfor- 
mation for ail database 
producers and vendors, 
and database price infor- 
mation. it's completely 
revised semiannually. 

Single copies of the di 
rectory costs $22.50, plus 
$1.50 postage and han- 
dling, A subscnption price 
of $60 [four tissues) is 
available. To order, con- 
tact the CSG Press, 11301 
Rockville Pike, Kensington. 
MD 20895, |301) 881- 
9400 


Circle 623 on inquiry card. 


SOFTWARE 


Suspended Joins 
Interlogic Line 

Infocom has announced 
Suspended, the sixth game 
in the Interlogic product 
line. Suspended joins such 
adventure games as Dead- 
line, Starcross, and the 
Zork trilogy. Interlogic 
games are highly interac- 
tive and feature а рго- 
gramming language that 
permits complete sentence 
communication between 
player and computer. The 
games run an virtually any 
computer, including DEC 
Rainbow, ТІ Professional 
Computers, Osborne |, 
NEC АРС, and &-inch 
CP/M-based systems. 
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In Suspended, you and 
your six robot assistants 
must rescue the popula- 
tion of a planet deep in 
outer space, While in a 
limited state of cryogenic 
suspension, you must re 
pair damage on the planet 
with your robots. The 
robots, which can act for 
you independently of one 
another, can be sent to dif- 
ferent locations and make 
Subsequent moves. Sus- 
pended is rhe first Inter- 
logic game to have a func- 
tional game board with 
movable pieces. Estimated 
playing time is 30 hours. 

Suspended, which was 
released early last month, 
is che brainchild of Michael 
Berlyn. It costs $49.95 and 
is marketed through soft- 
Ware distributors, major 
retail stores, and personal- 
computer manufacturers. 
Infocom Inc. has its head- 
quarters at 55 Wheeler St., 
Cambridge, MA 02138. 
(6i 7| 492-1031. 
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Commodore 64 
Accounting System 

Info-Designs has repro- 
grammed its Management 
Accounting System for the 
Commodore 64 computer. 
Current. five modules 
are available: Accounts 
Receivable/Billing, Ас- 
counts Payable/Check- 
writing, General Ledger, 
inventory Control, and 
Payroll. These programs 
work with one or two 
Commodore 154] single- 
disk drives and a matrix 
printer. They cost 5199 
each and are marketed 
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through more than 600 
Commodore dealers na- 
tionwide. Ап electronic 
staff-scheduling and ap- 
pointment handier pro- 
gram, called the Electronic 
Calendar. will be available 
in June. For fuil dealer and 
end-user information, con- 
tact your local Com- 
modore regional office or 
Info-Designs іпс., 6905 
Telegraph Ка, Birming- 
ham, MI 48010, [313] 
540-4010. 
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Access 
8086 Development 
Software 

Genesis Microsystems’ 
Access lets you run intel 
Series-| 8086 develop- 
ment software on your 
Compaq ог ІВМ Personal 
Computer at a substantial 
cost Savings. A version for 
systems running CP/M-86 
is also available. With Ac- 
cess, your computer can 
run such software as 
PL/M-B6, FORTRAN-B6, 
and Pascal-86, Access pro- 
vides you with an oper- 
ating system adapter pro- 
gram and a data link pro- 
gram for transferring Files 
between your computer 
and Intel Series-li/l! sys- 
tems. A program that cor- 
пес your computer to In- 
tel’s 957A debugger for 
downloading programs to 
your system is also 
available. Ir costs $450, 

For a complete 8086 de- 
velopment system, the 
manufacturer recom- 
mends a 12BK-byte com- 
puter with MS-DOS, two 
320K-byte floppy-disk 
drives (ог a hard disk). a 
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monochrome display, and 
a text editor, Access costs 
$950 and can be ordered 
directly from the manufac- 
turer. For benchmark and 
pnce comparisons, contact 
Genesis Microsystems, 
POB 70280, Sunnyvale, 
CA 94086, |408) 24l- 
3727. 
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High-Quality Text 
Processor 

The print quality of the 
Incredible Text Printer [ПР] 
from Datarned Research is 
said to be equivalent to 
the best stand-alone word 
processors and to exceed 
that of any other text pro- 
cessor. ITP has extensive. 
built-in automatic text-for- 
matting capabilities and a 
series of menus to help 
you ser up printing for- 
mats. Among s text- 
formatting options are un- 
derlining, boldface, sub- 
Script, superscript, variable 
character widths, tab and 
line drawing, and table 
and figure relocation. ITP 
automatically hyphenates 
words at the end of the 
line, creates indexes and 
tables of contents. and 
numbers sections, tables, 
and figures. К gives you 
extensive control over 
headings, subheadings, 
and footers, inciuding cen- 
tered and left and right Jus- 
tified fields. With this Sys- 
tem, you can insert files 
from within other files, 
add pages. and generate 
personalized form letters ог 
customized text from 
name and address files or 
entered from the console. 
Other features include 


run-time entry of text or in- 
structions from the con- 
sole. 

ПР runs on UCSD Pas- 
ca-compatible systems. К 
requires 56K bytes of 
memory, two floppy-disk 
drives ог a hard disk, ап 
external text editor, and a 
24-іпе by ВО-спагастет 
display monitor. It costs 
$249, which includes six 
months of free updates. A 
demonstration disk can be 
purchased for $60, and 
the manual alone is $30. 
Dealer terms are avaiable. 
Datamed Research пс. is 
located at 1433 Rosco- 
mare Rd., Los Angeles, CA 
90077, |213) 472-8825. 
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User-Friendly 
Spreadsheet 

The Timberline Spread- 
sheet is said to be a user- 
friendiy system designed 
for small! businesses with 
no prior computer exper- 
lence. Timberline features 
an array of stausucal саіси- 
lation capabilites and six 
conditional statements for 
developing feports based 
on changing financia] pa- 
rameters. Conditional 
statements alow almost 
any set of conditions to be 
entered into the spread- 
sheet in an If... Then for- 
mat. While it offers tradi- 
tional financial calcu- 
lations, Timberline is also 
flexible enough to calcu- 
late such equations as net 
present value and internal 
rate of return. Statistical 
caiculations include linear 
regression, correlation co- 
efficients, dependent vart 
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able, analysis independent 
variable, and standard 
Ocvidtion. 

The Timberline Spread- 
sheets double-window 
display lets you view sepa- 
fate areas on the work- 
sheet. |5 editing function, 
based on user-definable 
commands, permits rows 
and columns to be in- 
serted, deleted, ar moved. 
Rows can also be sorted 
by alphabetic or numeric 
information, and blocks of 
data can be moved. 

This package will run on 
computers using the 
UCSD p-System with а 
minimum of 64K bytes of 
memory and two floppy- 
disk drives, The Timberline 
Spreadsheet costs 5395 
and can be purchased fac- 
tory-direct from Тітһегіпе 
Systems inc.. 10550 South- 
west Allen Blvd., Beaver- 
ton, OR 97005, |503) 643- 
946] 
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CP/M Graphics 
Contorms to GKS, 
VDI Standards 

Digitali Research de- 
signed CP/M Graphics. ar- 
chitecture with standard 
interfaces at the progiam- 
mer and device levels. The 
programmer interface con- 
forms to the emerging 
ANSI] and iSO Graphical 
Kernel System standard, 
which provides source 
code portability. The de- 
vice-level interface ad 
dresses АМЫ YDI (Virtual 
Device Interface] to pro 
vide object code portabili- 
ty. The CP/M Graphics line 
5 comprised of ях prod- 


ucts: GSX., (555-4010, GSS 
Kernel, GSS-Plot, (55- 
Graph, and GSS-Draw 

GSX is required by ай 
the packages in the line. 
It's the graphic system ex- 
tension ro the CP/M oper- 
ating system. it provides 
graphic outpur through 
standard operating-system 
calls, Three components 
make up GSX. GDOS 
(Graphics Device Operat- 
ing System), GIOS (Graph- 
ics Input/Output System), 
and the Gengraf utility. 
which configures а graph- 
ics application го run in the 
GSX environment. 

Other programs let you 
use graphic software that 
currently exists only on 
mainframe computers. 
create portable graphics 
applications programs, 
produce programs for 
typical business, engineer- 
Ing, and scientific repre- 
sentations, and create and 
edit presentation-quality 
charts and diagrams. For 
complete details on the 
CP/M Graphics product 
fine. contact Digital Re- 
search, POB 579, Pacific 
Grove, СА 93950, |408) 
649-5500, 
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Speachware: 
Software with the 
Gift of Gab 

Centigram Corporation 
and Peachtree Software 
have teamed up to pro- 
duce a line of talking soft- 
ware, known as Speach- 
ware. This speech-synthe- 
sis system works with 
hardware devised by 
Centigram and with 


speech files created and 
edited by Peachtree Soft- 
ware, maker of the Peach- 
pak 8 Accounting Series 
and other software pack- 
ages. It's reported that this 
combination produces 
user-friendly software 
that's suitable for teaching 
people with limited com- 
purer knowledge how to 
process information. 
Speachware will provide 
vore capabilities to ex- 
isting or forthcoming 
Peachtree software. 

Centgram's Voicevvare 
Development System is 
the hardware heart of 
Speachware. t offers bit 
rates averaging 3000 bps 
{bits per second), which 
reduces the amount of 
host computer overhead 
as Well as the amount of 
mass storage needed to 
hold messages. Voice- 
waré digitizes and com- 
presses analog waves us- 
ing a proprietary coding 
technique known as PWC 
(parametric waveform 
coding) Analyses of 
waveforms are done at 
vanable-iength intervals, 
with frame rates deter- 
mined by the voiced or 
unvoiced events in the ori- 
ginal speech. This results 
in a synthesized waveform 
that’s nearly identical to 
the original. Voice output 
Is achieved by means of 
Cenugram’s Sybil synthe- 
szer board, which uses 
the General Instrument 
SPO250 chip. Sybil is com- 
patible with the IBM Per- 
sonal Computer. 

For further details, con- 
tact Centigram Corp, 
1153 Bordeaux Dr. 
Sunnyvale, CA 94086, 
(408) 734-3222 
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OEM 
Applications 
Sought for Image- 
Recognition System 

Sirius Software Is seeking 
OEM {original equipment 
manufacturer) applications 
and will consider a variety 
of licensing agreements for 
its stand-alone, Multibus- 
based image-recognition 
system, called Floyd. This 
system uses a custom-de- 
signed video processor 
and an NSC 16032 central 
processor. The video pro- 
cessor demodulates and 
digitizes an incoming 
NTSC (National Television 
Standard Code] color 
signal, then it fills two 
64K-byte memory planes 
60 times a second. The 
central processor can ac- 
cess this memory contin- 
uously for real-time image 
analysis. Floyd's color res- 
olution is 510 by 213 pix 
eis through а ¢+bit gray 
scale. Color is demod- 
ulated to red/yeliow, 
biue/yettow format. 

Floyd offers softswitch- 
selectable code conver- 
sions for linear, 109, or in- 
verse storage. and it has 
8-bit color storage (256 
colors) as red/yellow, 
blue/yellow vectors with 
softswitch-selected code 
conversion for hue correc- 
поп. Video memory is 
1 28K bytes, expandable to 
256K bytes using 
150-nanosecond RAMS 
(random-access read/write 
memories). 

For complete technical 
specifications, contact 
Sirius Software, Research 
and Development Depart- 
ment, 10364 Rockingham 
Dr., Sacramento, CA 
95827, (916) 366-1195. 
Circle 631 on inquiry card 
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MISCELLANEOUS 


Hard-Disk Subsystem 
Has Error-Correcting Controller 


Advanced Digital Cor- 
poration has unveiled a 
5 %-inch Winchester hard- 
disk subsystem for 5100 
microcomputers. This 
system is built around the 
company's НОС-1001 
error-correcting hard-disk 
controller board, which 
features an onboard 
microprocessor, multiple 
burst detection, up to 9-bit 
single burst correction, 
and data rates approach- 
ing 5 megabytes per sec- 
ond. А built-in 32-bit 
computer-generated poly- 
normal is said to be able го 
detect and correct errors 
before the user is even 
aware of them, The 
HDC-1001 can control up 
to four dnves and as many 
as eight read/write heads 
and is IEEE 696 (5100) 
compatible. 

The Winchester subsys- 
tem comes with the 
HDC-1O01 controller 
board, connector cable, 
CP/M BIOS disk, and drive 
mechanisms. It's available 
м 5- 10-, 20. апа 
40-megabyte versions. 
The 5-megabyre model 
uses Seagate Technology's 
ST506 drive, and the 10- 
and 20-тедабуе units 
feature the miniscribe 
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drive. Prices begin at 
$1800: quantity discounts 
are offered. Contact Ad- 
vanced Digital Corp., 
12700 B Knott Ave., 
Garden Grove, CA 92641, 
(714) 891-4004. 
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Tomorrowhouse 
Today 

Tomorrowhouse is a 
turnkey home monitoring 
and control system from 
Compu-Home Systems. 
It's based on the Apple li 
computer and is made up 
of a plug-in circuit board, a 
junction box. hardware 
for hookups, all the pro- 
grams needed to set up 
and control your house, 
and installation and user 
manuals. 

Tomorrowhouse lets 
you schedule heating and 
cooling systems up to nine 
weeks in advance with as 
many as 48 changes per 
day. You can automate 
your fights, appliances, 
and hot tub for maximum 
energy conservation. 
Complex heating and 


cooling and light/appli- 
ance schedules for dif- 
ferent circumstances can 
be stored and recalled for 
execution whenever nec- 
essary. Verbal warnings 
and an easy-to-read 
graphics display of your 
home's floorplan with 
Status information pre- 
sented both graphically 
and verbally are provided 
by Tomorrowhouse. Con- 
venience features include 
an appointment calendar, 
a Voice Wake-up Call, and 
a record-keeping system 
that tracks each time 
Tomorrowhouse is booted 
or an alarm detected. 
Tomorrowhouse is 
available in kit form or 
dealers can provide turn- 
key installation. For іп- 
dividuals with Apple com- 
puters, kit prices Start at 
less than $1000. For full 
details, contact Compu- 
Home Systems inc., 3333 
East Florida Ave.. Denver, 
CO 80210, (303) 777- 
6600. 
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Computer Camps 

The following is а list of 
computer camps and 
where to send for com- 
plete information, 

Camp Compuquest, 
РОВ 8161. Lexington, KY 
40533. (606) 278-9933. 

Champlain College 
Computer Camp, Shelley 
Richardson, Room #4A, 
Box 670, 163 South 
Willard St., Burlington, VT 
05402, (802) 658-0800. 

Compu Camp. 7101 
York Ave. $, Edina, MIN 


55435, (612) 835-0064. 

Computer Camp, Regis- 
гаг, J. Hamilton Welch 
Academy. 3049 McGregor 
Blvd., For Meyers, FL 
33901, (813) 334-6044. 

Computer Camp Inc. 
Suite G, 1235 Coast Village 
Rd. Santa Barbara, CA 
93108, (800) 235-6965; п 
California, (805) 969-7871. 

Computer Camps Inter- 
national, Suite D, 310 
Hartford Tumpike, Vernon, 
CT 06066, (203) 871-9227. 

Computer Experience, 
Performance Designs Inc., 
1411 North Main $t., РОВ 
124, Bluffton, iN 46714. 
[219] 824-5120. 

Family Computer 
Camp, Conference and In- 
formation Center, Clarkson 
College, Potsdam, NY 
13676. (315) 268-6647, 

Hockaday Computer 
Camp, 11600 Weich Rd., 
Dallas, TX 75229, (214) 
363-6311, 

Lake Forest Computer 
Camp, Lake Forest Cot 
lege, Sheridan and College 
Roads, Lake Forest IL 
60045, [312) 234-3100. 

Long Acres Computer 
Camp, Route 1, Box 320, 
Spotsylvania. VA 22553, 
(703) 582-5382. 

National Computer 
Camp, РОВ 585, Orange, 
CT 06477, [203] 795-9667. 

Tar Heel Career Camps 
Inc. РОВ 2328, Chapel 
Hil, МС 27514. [919] 
967-6996. 

Timbertech Computer 
Camp. 1287 Lawrence Sta- 
tion Rd., Sunnyvale, CA 
94084, |408) 745-1110. 

Virginia Tech Computer 
Camp, Carisa Blaylock. 
College of Education, 400 
War Memorial Gym, Vir- 
ginia Tech, Blacksburg, VA 
24061, (703) 382-2123. 


Bulk Eraser Works 
Without Batteries, External Power 


Nortronics’ Model 
CMP-230 Computer Tape 
Bulk Eraser is a handheld 
unit with two strontium- 
ferrite magnets for quick 
erasures of standard-size 
cassette tapes. The mag- 
nets are divided into four 
quadrants of north and 
south poles and are posi- 
tioned so that a cassette 
encounters |6 different 
flux fields as it passes 


through. This unit oper- 
ates without batteries or 
extemal power supplies. 
The Model CMP-230 
Bulk Eraser has a $49.50 
suggested retail price. It's 
manufactured by  Nor- 
tronics Co. Inc. 8101 
Tenth Ave. N, Minnea- 
polis, MN 55427, [612] 
545-0401. 
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Tecmar Markets IBM PC Packages 


Tecmar manufactures 
more than 60 peripherals 
and software packages for 
the IBM Personal Com- 
puter. Its hardware in- 
cludes a high-speed, 5- 
megabyte removable-car- 
tridge Winchester disk 
drive, а 15-megabyte Win- 
chester system, high-reso- 
lution graphics, an Ether- 
net network interface, and 
а моісе-гесодпііоп unit 
with а 100-word vocabu- 
lary. Tecmar’s software irn- 
cludes such offerings as 


the Coherent DOS {а Unix 
look-alike with real-time 
extensions and multiuser, 
multitasking capabilities) 
and support packages for 
laboratory hardware, an 
IEEE-488 interface, and an 
EPROM (erasable pro- 
дгагптабіе read-only mem- 
ory) gang programmer. 
For information, contact 
Tecmar Inc., 23600 Mer- 
cantile Rd., Cleveland. OH 
44122, [216] 464-7410. 
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Apple-Compatible Keyboard 


The Mode! KB-200 de- 
tached keyboard is plug- 
compatible with the Apple 
I| computer. Availabie 
directly from Key Tronic 
Corporation, the low-pro- 
file KB-200 has 83 keys, a 
combination cursor and 
standard numeric keypad, 
and an extra Retum key 
for use as an Enter key. 
Cursor controls include 
diagonal movements. 
Eleven functions keys are 
provided for easy multipie- 
key functions, and a mov- 
able jumper causes the 
keyboard to output lower- 
case characters if the 
Apple is equipped to ac- 
cept them. Standard fea- 


tures include sculptured, 
nonglare keytops with 
double-shot molded Keys, 
full key travel with positive 
tactile feedback, N-key roll- 
over, microprocessor elec- 
tronics, solid-state сара- 
citances, and a flexible 
cable. 

With postage, the 
Model KB-200 costs $298. 
Contact Key Tronic Corp.. 
РОВ 14687, Spokane, WA 
99214. For ordering infor- 
mation, сай (800) 262- 
6006; in Washingtan 
state, or for technical infor- 
mation, cal [509] 928- 
8000 
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Cursor-Positloning System Has Cordless Mouse 


The Datawafer cursor- 
positioning system from 
Display Interface Corpora- 
tion consists of an ultra- 


thin position detector and 
a cordless mouse. The 
mouse is powered by a 
self-contained recharge- 
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able battery and js avait 
able with 1, 3, 4, 12, or 16 
keys for inserting instruc- 
tions and data. The Data- 
wafer, only 0.2 inch thick, 
detects and transmits posi- 
tion information any time 
the mouse is within 3 
inches of its surface. К 
comes with passive posi- 
tion-detecting elements, or 
it’s available with elec- 
tronic circuitry for signal 
conversion and for inter- 
facing with data-process- 
ing systems. The optional 
electronics package can be 
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supplied as а separate 
plug-in card. or it can be 
mounted on the bottom of 
the Darawafer, increasing 
its thickness to 0.75 inches. 
Cursor and stylus ver- 
sions of the positioning 
device are being de- 
veloped, each of which 
will be completely inter- 
changeable with the 
mouse. Complete informa- 
tion can be obtained from 
Display Interface Corp.. 
525 Post Rd., Milford, CT 
06460, [203] 877-7661. 
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From the New England Woods 


New England Wood 
Designs has introduced a 
line of handcrafted com- 
puter furniture, ail in а 
variety of hardwoods and 
native pine. This line in- 
cludes computer desks, 
printer stands. file drawers. 
and accessories. 

The computer desk is 
available in two heights 
{26 or 29 inches) and can 
accommodate a disk drive 
and a number of acces- 
sories. it has adjustable 
shelves and a multiple-out- 
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let AC-power баг, It mea- 
sures 42 inches long and 
30 inches wide. The 
printer stand features a 
paper-feed slot and paper 
storage shelf. Its dimen- 
sions are 20 by 16 inches 
and 26 or 29 inches high. 

Desk prices begin at 
$350. The printer stand 
starts at $160. For further 
information, contact New 
England Wood Designs, 
RFD 1, Box 53, Greenfield, 
NH 03047, (603) 924-7367, 


Portable Gold-Plating System 


A compact, portable 
gold-plating system suit- 
able for quick and safe 
replating of edge connec- 
tors or gold-plated surfaces 
has been introduced by 
Pace Inc. The PEP-220 
Gold-Plating System is a 
self-contained package 
that includes noncon- 
taminating electrode as 
semblies, conductive and 
platers tape. power cord, 
case, tray. and gold- 


plating, eiectro-cleaning, 
and nickel-plating solu- 
tions. The unit comes with 
the PPS-76 power source, 
which provides precise DC 
outputs for each solution. 
The PEP-220 15 being 
marketed through Pace 
representatives, For further 
details, contact Pace Inc.. 
9893 Brewers Court. 
Laurel, MD 20707, (301) 
490-9860. 
Circle 638 оп inquiry сага. 


FOREIGN 


Bimonthly Lists Published Programs 


The Small Computer 
Program Index is a bi- 
monthly index of printed 
program listings from a 
wide range of United 
Kingdom and American 
magazines and books. 
Subjects covered include 
science, social science, 
business and manage- 
ment, education, games, 
home applications, text 
and word processing, 
mathematics, statistics, 
and utilities. Mast of the 
programs are in BASIC but 
are said to be equally ap- 


plicable to mainframe 
computers that support 
BASIC, FORTRAN, and 
ALGOL. 

The 1983 subscription 
price is $45 [six issues and 
an index}. For $72, you 
can enter a subscription 
for 1983 and receive ali 
the 1982 back issues. 
Small Computer Program 
Index is produced by Alim 
Books, 21 Beechcroft Rd., 
Bushey, Hertfordshire 
WD2 2JU, England: tel: 
Watford (0923), 

Circle 639 on inquiry card. 


What's New? 


First 32-Bit Business Computer Unveiled 


Mitsubishi Electric Cor- 
poration has announced 
the availability of the 
Model 500, Japan's first 
small-business computer 
using 32-bit architecture. 
System hardware includes 
16 megabytes of logical 
space using a virtual stor- 
age-control system, a 
main-memory capacity of 
up to 8 megabytes, a mag- 
netic disk drive capable of 
accommodating a large- 
capacity file of up to 4.8 
gigbytes, and a | 2-mega- 
byte-per-second transfer 
time. Up ro 128 terminals 
(64 inline workstations 
and 64 online circuits] can 
be connected to the 
Model 500. Far office 
automation, the Model 
500 has Japanese vvord 
processing and business 
graphics capabilities, 
When running the DPS 10 
processing system and 
relational database. the 
Моде! 500 is said to have 
the performance of a 
medium-sized general- 
purpose computer. DPS 10 
enables five-dimensional 
multiprocessing: vvorksta- 


tion. tmesharing. transac- 
tion, remote-batch pro- 
cessing, and iocakbatch 
processing. High-level lan- 
guage support includes 
Mitsubishi's Duet conver- 
sational user language. 
COBOL, and FORTRAN, 
Options include an 
8K-byte cache memory. 
For details, contact Mitsu- 
bishi Electric Corp., 2-3. 
Marunouchi 2-chome, 
Chiyoda-ku, Tokyo. 100 
Japan; tel: Tokyo |218) 
2171; Telex: 724532 
Circte 640 on inquiry card. 


Survey Probes Users 
of Word Processors 
The results of a recently 
conducted survey of 367 
Canadian users of word- 
processing systems аге 
available from VWordcom 
Centres Lrd. This survey 
examines the attitudes of 
operators, supervisors, 
and managers and their 
perceptions of the word- 
processing environment. 
The study begins by identi- 


fying the decision-makers 
and highlighting the rea- 
sons contributing to the 
final selection of equip- 
ment. It then evaluates 
training, cost savings, ser- 
vice response time, and ef- 
ficiency gained from the 
installation. |n addition, 
this survey offers com- 
parisons of the most fre- 
quently mentioned manu- 
facturers and strives to 
show common denom- 
inators and the indicated 
results of certain ар- 
proaches to the selection 
of people and systems. 
Copies of this survey 
cost $50 (Canadian). It's 
available from Wordcom 
Centres Ltd., Suite 100, 64 
Shuter St, Toronto, On- 
tario M5B 267, Canada. 
Circle 641 on inquiry card. 


128K-Byte Computer 
Packed on Eurocard 
The Quark/1OO from 


Megatel is an 8-bit. 
|28К-Буге CP/M-com- 
patibie computer packed 
onto a single Eurocard. 
Megatel based the 
Quark/TOO on the 6-MHz 
Zilog Z80B processor and 
used three PAL [program- 
mable array logic| circuits 
and gate-array technology 
to squeeze all memory, 
disk, display, and I/O func- 
tions onto a standard 100 


mm by 160 mm Eurocard. 

Тһе Quark/IOO has a 
duakmade alphanumeric 
graphic video-display in- 
terface with a software- 
programmabie character 
set. The display operates in 
an 80-column by 28-line 
format that's backed by a 
bit-mapped graphics mode 
using 24K bytes of dedi- 
cated RAM  [random-ac- 
cess read/write memory) 
You can connect the 
Quark/100 to any stan- 
dard display with its direct- 
drive and composite video 
outputs, and it has inputs 
for encoded or wire-only 
keyboards. Standard fea- 
tures include single- and 
double-density 5%- or 
B-inch floppy-disk inter- 
faces, full-duplex and 
simplex RS-232C serial 
ports, a parallel port for a 
printer, and 22 general- 
purpose МО lines for appli- 
cations flexibility. For 
specia-purpose peripher- 
als, access to the central 
processor's address, data, 
and control buses is pro- 
vided. 

The Оџагк/100 is 5595 
9.5). A complete pack- 
age with а transistion 
board, connector, installa- 
tion software, CP/M 2.2, 
and BIOS source listings 
costs $995. A version with 
a color video-display inter- 
face with red/green/blue 
video outputs can Бе 
ordered. A 1-тедабіс-рег- 
second network interface 
can be added to rhe 
Оџагк/ 100. Contact 
Megatel Computer Corp. 
Inc. 150 Turbine Dr., 
Toronto, Ontario МУ 
252, Canada, [416] 
745-7214. 

Circle 642 on inquiry card. 
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Energy-Management 
Module 

An IEEE 895 (5100) 
compatible energy-man- 
agement module, the 
Моде! 100-EMM, is avail- 
able from Fulcrum Com- 
puter Products Ltd. The 
module provides temper- 
ature-sensing facilities at 
four remote locations, 
relay or optoisolator on/off 
control for six external 
devices, and ап eight- 
source fire or intruder 
alarm. Battery backup of 
the JOO-EMM enables the 
alarm to operate indepen- 


What's New? 


conditions. Temperature- 
sensing functions are pro- 
vided by means of four 
pairs of contacts con- 
nected to thermistor- 
sensing transducers. Six 
relays, rated at 28 
amperes, operate indepen- 
dently under software 
control and can handle air 
conditioners, water 
heaters, and so an, 

The 100-EMM will verify 
the condition of up to 
eight sensors for fire alarm 
or intruder systems. Sensor 
inputs are equipped with 
protection circuits that will 


tions, RFI (radio frequency 
interference) suppression 
Circuits аге included to 
eliminate faise triggering 
from nearby radio sources. 

For further details on rhe 
100-EMM module, con- 


tact Fulcrum Computer 
Products Ltd.. Fulcrum 
(Europe), Valley House, 
Purieigh, Essex CM3 БОН, 
England; rel: (0621) 
828763; Telex: 9954] ].m 
Circle 643 on inquiry card. 


W/here Do New Products Items Come From? 

The information printed in the new products pages of BYTE is 
obtained from "new product" or "press release" copy sent by the 
promoters of new products. If in our judgment the information 
might be of interest ro the personal computing experimenters and 
homebrewers who read BYTE, we print it in some form. We 
openly solicit releases and photos from manufacturers and sup- 


pliers to this | 


marketplace. The information is printed more or less 


as a first-in first-out queue, subject to occasional priority modifica- 


tions. While we would not knowingly print untrue or inaccurate 
data, or data from unreliable companies, our capacity to evaluate 
the products and companies appearing in the “What's New?" 
feature is necessarily limited. We therefore cannot be responsible 
for product quality or company performance 


withstand (transient 
switching voltages. It's 
suitable For use in 
Industria-control applica- 


dently of the host com- 
puter, The alarm has a 
50-millisecond dwell 
period and three operating 


SUNNY LOW LOW COST 


POWER SUPPLIES 
(LINEAR & SWITCHING) 


FOR 5-100, DISK DRIVES 


Мо. 806 & Мо. 516 мынттея Kit 1, 2 & 3 tor s-100 Fla, Вами 2 DrivestHoopy & Hard) 
95-100 & DISK POWER SUPPLIES: OPEN FRAME, ASSY. & TESTED, 6 OUTPUTS, ADJU. & FUSES PROTECT. 


ITEM +5V OVP —5V IPS + 12V) +BY + 16У SIZE WxDxH PRICE 
1 5- 1 10 rë x 102, 


(1 Floppy & 1 Hard Disk) 
S4 8 SLOT & 2 FLOPPY 4A 1A 4-5A PEAK BA 3A 8%" я 5" х 4%" 92.95 


DISK POWER SUPPLIES: OPEN FRAME, ASSY. & TESTED, REGULATED. ADJUSTABLE & FUSES PROTECT. | 
+8V Unreg 12V SW АПАН РЕСЕ Sy SglorS-100820rves 
x 4 
ва" мд 
10" х 455" ҳ 3A" 69.95 


4 2% B" oF 2% БМ" DISK 1A 
Нә x8" (or 544") FLOP 1A БА. BÀ Peak 
B" x Бу" и 434" 81.95 


R3 ог іх Floppy & 1x Hard 1A БА - ВА Peak 1A 
АС & ОС POWER CABLES WITH CONNECTOR FOR 2 DRIVES 6.00 SHIPPING FOR EA. PWR SUPPLY: $5.50 IN CALIF., 
(IN OTHER STATES;$18.00 IN CANADA. 


$8.00 
5-100 POWER SUPPLY KITS (open FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) FOR EA. TRANSFORMER: $5.00 IN ALL STATES: | 
ITEM — (IDEALFOR) +80 — -BV МУ  -156V «28V SIZE; WxDxH _ PRICE $12.00 IN CANADA. CALIF. 85% SALES ADD 
15 САЯр5 5A --  25A 2А -- W'xS'x4W" 5495 
20CARDS 25А — ЗА ЗА  — 12°x5"x4%" 61.05 
КТЗ  DISKSYSTEM 15А 1А ЗА ЗА SA  13W'x5"x4" 6896 


6 SLOT MAINFRAME assy. а тестер ONLY $399.95 + SHIPPING $18.00 


EACH MEE ME TM NO Wo OR ra CONTAINS: EMI FILTER е FUSE HOLDER а AC POWER CORD е POWER SWITCH & INDICATOR e 
RESET SWITCH е COOLING Р. EE 50/60 HZ) POWER SUPPLY FOR DISK DRIVES & S-100 
ES WITH Ep OR AND үг” ING HARDWARE FOR D Leos Б 1 CUT-OUTS, 7 FOR 0825 


в CUSTOM FINISH А LOGOLE ACT » LIGHTWEIGHT, 28 LBS 
TMBAB-1 Б B4B-2 ОН EQUIV }. OR ONE HARD DISK, POWER SUPPLY + BV/BA, : 16V/3A, 
x 185 (D) x 9.8 (Н) . No. 806 & 
TM-100 - 1, 2, 3, 4 OR EQUIV), OR ONE 5%" FLOPPY А ONE 5%" WINCHESTER 
PEAK SIZE. 13.75 (W) x 19.5°(D} x 7 (Hj, №. 216 Malnirames 


SUNNY INTERNATIONAL 
(TRANSFORMERS MANUFACTURER) 
(213) 328-2425 MON-SAT 9-6 


OEACER = 
INQUIRIES = 
INVITED 


ЕНІН 


2 ЕА В” THINL 
. VIN & AVISA $ SIZE. А 
ЗОНЕ ЕСАНУ), SUPPLY: -BV/BÀ, + 18//3A OVP, >5у/БА OVP, « Т2У/БА, BA 


MAILING ADDRESS: 
kx Р.О. BOX 4296 


=w TORRANCE, CA 90510 
TELEX: 182558 


SHIPPING ADDRESS: 
221291: S. VERMONT AVE ow 
TORRANCE, CA 90502 | 
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ГР, A 
141511” 


MONITORS 

АМОЕК 

Cu or | $340 

C | xor ll . $650 
? sor № $390 


IBM PC 
IBM a ықы 
PC System includes 64K IBM-PC wilh 
AZOKB Floppy Disk Drive, Controller, 
Color Graphics Card, Monochrome 


PRINCETON GRAPHICS SYTEMS Monitor. All loronly .... $2490 
Mi м Cukor $590 LOTUS 1-2-3 Software ....... CALL 
HARD DISKS FOR APPLE 
NEC, DYNAX AND IBM 
ELECTROHOME......... ^2. CALL DAVONG 
= MB | ; $1790 
PRINTERS JU MB қ , . $1990 
C-ITOH ІЗ MB , $2790 
It (5: CPS) Matrix $240 a BOARDS 
41!) 5460 
м) "у, n: $690 zae Pius 4 funchion cawd, Fully 
Лос) Letler Qual . $1390 рор. ЖОК... $590 
| I: C^» Т.) Leiter Qual. $1690 Mega Plus. Fully popSsl2k . $1080 
EPSON —— QUADRAM 
MX 80 FT fa Quad Card. Fully pup 256K ,, $580 
[X 80 FT Big Blue . . . . $470 
MX 100 ET Hercules griphicscard $490 
FX 300 FT Р 
OKIDATA TAVA CORP. eo 
BAA TRUMPCARD 1 
ЗА 256K Ram  . .. . . $460 
ВАА 
А $650 
| BROTHER HR-1 
SMITH CORONA TEE $220 
трі 5240 
DEC RAINBOW 100 
STAR MICRONICS Complete system ФАК РС, Keyboard, 
Gemini 10 ‚ $370 Two Floppy Drives DYDD, Mon 
Gerini | . $540 ochrome Monilor $2990 
NEC APPLE Ile 
SPINWRITTER 6AK System, W/ Controller, Disk Drive, 
7710-1 GALL 3510 CALL Monilor, 80 Column card, Яси к $1790 
7715-1 3515 DISE DRIVE FOR APPLE 
772). 1 3520... Slimline ң | $250 
7725. | | 3525.. EAPRO II COMPUTER 
7730. | 3530. Complete Syslem ж. 61690 
EPSON @X-10 
3500 SS" DAK Bam, 2-80 CPU, Monitor, Ele $2200 
PE 8023A САП, ..... $720 


631 E. First St, Tustin, CA 92680 


Prices subjeci lo change without notice. 


кй " aft Ot FY ЕС 


(714) 838-9100 
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APPLE, (5 а Trade Mark of Apple Computers, inc. 
(BM, 15 a Trade Mark of IBM Com. 


Circle 117 on inquiry card. 


Best Price е Good Quality е Swift Delivery е Export 


COMPUTER PRINTER IBM PC 
a hp Gem Dren % а 
“Тһе Шот бирре Parsenal — MICROPTESME 75 cp erosten pris 10 соя LAM € и! eremnry raed CALL 
‚ BAR. М F ба x 64 , R5233/ ын mann 189 
LWW ВО! — 280A. GAK. 480» 197 1.050 c En. i DS ME m b 
"Монын Gute Engineer" РИ М ВО 200 сре. 80 cm 845 EPSOM FX BO 160 cm CALL 
CROMEMCO Dag Brine vwe'graphica 84 = 54 1.025 NEC 3850 letter Quality ран 
Anywhere PRISM 132 — 700 сое. 13? col. 1.500 стон Г. 10 40 ст. 2. 1,348 
Cai 5%" вору. ZBO 3,198 egraphuca B& = ИХ 1.780 ZENITH AGG 640 = 480 тесте 570 
сын WS MB hani ФА 5.508 gapir., cote, Fristi 1 590 EASY WRITE V (05 254 
СБІ02: 1 268К RAM, 68000 А 240 n BVO Superb 1,225 CP AIDS — Meer Тек BL 
ra 5$" одру 4.380 ОЮОАТА MICRDLINE H4 гаво 1.025 LEGAL TIMEKEEPING ETAR 725 
CS1D2 т шени соль 3.895 82 580 Digits! Resegech Peace! MT +16 210 
CS3D5E b12K ЯАМ, BHOO & ZO EPSON Ек BU )60cps CALL Concinrem CPAM 88 299 
two '' floppy 7.996 Cue M AR, AP 425 
ста Bak. 12°° minem “Letter Сылу" Surüctuegd Sysiome fer con 700 
C.ITOH ағатын FTO 40 5,548 " 
( ( ZBOA, keyboard 1,090 el Ж 3 290 DIGITIZER/PLOTTER 
“Professional Word Process" 7730 KSR 2,0889 HOUSTON INSTRUMENT DMP2B, 40,41 47 САЦ 
ZENITH 790 80, Бак 2,050 Н PADO DIGITIZER DT 13 1v 6 44° 7215 
NORTH HORIZON. 1 АМОЕК. AMPLOT 11-14’ 786 
STAR dine, HD5 3,995 
ADVANTAGE. 2 DISK DRIVE 
quad dnvar, 84K 2.999 QUME 0714205, 6%” 500KA 2% 
C —= CROMEMCO бак, 12" mani, 330% 
сю Boppy СРМА сүра О.Б. + word MITSUBISHI В” 
fuge рак processing + PE naisha 1,680 08. 00 Dume & барш compatibie 
М2 94-53 bore Dr 410 
В" vutraystem 2 Mitsubishi bere droves, 
Сайып wipower абу Ian 1,089 
renal 2% 
2 ena! cabis 59 
WICAT Y 10 12 users, 25688 to 4548. ' CALL (212) 937-6363 
1046 1o 474МВ heed di, MONITOR free catal 
graphic option 9,000 on 144“ m^ z — 
DUAL fant. Зе, dust түтін, COLOR 770 - 490 
88000, $12k RAM, 20М8 hard da, COLOR H RGB 13” 99 ossia иы оа ы... 
ВМ порру. UNIX, S100 34,500 mem D В pan af upmana 20% ге 
e , siachang іре ler returned roerchandee Разымын checks 
тайне 3 wena ta cles COD en стаі chuc сиг NY 
SOFTWARE mens nc sales tar Uunuiacturmmg wangnty Dey 
5 rr — ienna сима. plese confem pice Ба 
dBASE И Ashton Tate database 488 Orde десте Р.О kom Fortuny 600 B wehoni« 
MICROSOFT BASIC 80 28% MODEM 
вони aM Ha DC Hayes Smaimodem 200 baud 220 с Chen | 
LEER = 3001200 bwud 520 omputer Channel TELEX: 
Many other ый уат CALL Мечит САТ 200 baud 160 21-55 44th Road 428418 
Smart Cu) 102/217 CALL Long island City. МУ 11101 


CSTNY 


What’s the Creator of the Walkman® 
Doing Now? 


Getting ready for anather smash hit, of course. M5 Computer with BASIC-i Baseball and Zac Banic games, 
Toshiaki Kamijo, creator of the Walkman®, has teamed built-in RF modulator, all cables. 90 day warranty. Uses 
up with the SORD Corporation, Japan's 2nd largest manu- ordinary cassette recorder (not included). $159 postpaid. 


facturer of desktop computers, to develop an exciting new FALC Cartridge. Electronic spreadsheet for the whole 


personal computer, So small it could rest оп this magazine. family, Do business calculations, count calories, keep a data 
light enough to tuck in your briefcase, and designed withan base о} sports statistics, all with no programming. $40 
attention to quality that is unique, the M5 computer is a joy | tpaid 
to own. Connect to a color TV or color monitor and enjoy А | n | 
instant BASIC, spreadsheet calculations (with optional FALC ВАЯС-С Cartridge. Advanced BASIC for the serious habby- 


cartridge}, or video games. ist. Extensive color graphics and music generation 
en capabilities. $ 30 postpaid. 
PLEASE SEND ME: tale rherks payable m ошаган China Cioranoresientsadd sales tas 


Dialer арн imitar] 


О Мӛсотршег systems. 


O FALC cartridges. | Extra-Low IC Prices 


D BASIC-G cartridges. 


My check is enclosed. 2716 . Жі * + $3.40 2764 дд $1 0.40 
П Please send more information. 2732 .... .$4.10 27128 .. $38.25 


4% 3 B EPROM 
Colorado residents add iea Add $1 shipping per parts order Send for catalog 
EEE Quanmity prices available Пазінг inquiries invited 


Address 


—— Colorado Chips 


State 
P.O. Box 111, Frisca, CO 80443 
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THE BIG BOARD PROJECT: With thousands sold worldwide mia over lwo years ої field ETE ihe ея 
Board тау just be one al the mosi reliable single board campulers available laday. This is ihe same design that 


was licensed by Xerox Corp. as the basis tor their 620 computer. 


The Big Board gives you the right mix af mosi needed computing features all on one board. The Big Board was 


“THE ORIGINAL BIG BOARD” 
OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 


SINGLE BOARD COMPUTER KIT! 
2-80 CPU! 
(DO NOT CONFUSE WITH ANY OF OUR FLATTERING IMITATORS!) 


| UR 
sd in В DES 


64K RAM! 


нев 


WANT MORE INFO? 


Full Documentation and 


Te | HÀ 


— 


QN: — TG — Mando à " Ta 


eua ын a айы mom mm ыт. 


31 900 Е, 


designed from scratch to run the latesi varsion of CP/M’. Jusi imagine all the aff-the-shelt software Ihat can be SIE: B' x 131. 


fun on ihe Big Board without any moditicatlons needed 
FULLY SOCKETED! 


64K RAM 


Uses industry standard 4115 ВАМ в. All БАК is available lo the user, our VIDEO 
and EPROM seclions da nol make hotas іп system RAM. Ajan, very special cere 
was takan іп ihe НАМ array PC tayoul іс eliminasie potential поме and glitches. 


2-80 CPU 


Running э! 2.5 MHZ. Handies all 4116 RAM reresah and supports Моде 2 
INTERUPTS. Fully bultered and runs BOBO saltware. 


SERIAL 1/0 (OPTIONAL) 


Ful 2 channels using the 200 510 andihe SMC 8116 Baud Aale Сепегаюг. FULL 
RS232 For synchronous or asynchronous communicalion. in synchronous 
mode, ihe clocks can be Iransmilled or received by а modem. Gath channels can 
be set up for alther data-communication ог dala-terminais. Supports mode Finl 
Price (ог af paris and conneclors: 539.95 


BASIC I/O 


Conalats of sepatete parallel part (760 FIO) tor use wilh an ABCII encoded 
keyboard (ог input. Outpul wauki be оп the 80 к 24 Video Display. 


BLANK PC BOARD — $119 
The blank Big Board PC Board comes complete with іші 


documentation (including schematics), the characier ROM, 
the PFM 3.3 MONITOR ROM, and a diskette with the source 
о! our BIOS, BOOT, and РЕМ 3.3 MONITOR. 


FEATURES: (Remember, all this on one board!) 


SAME AS AM B IN. DRIVE. 
REQUIRES: *5V @ 3 AMPS 
+ - 12V @ .5 AMPS. 


24 x 80 CHARACTER VIDEO 


Wilh a crisp. llicker-trea display ihal looka extremely sharp туал on өті 
manitors. Hardware scroll and (ий cursor control, Compotile video or split video 
and sync. Characier set is supplied on a 2716 Blyle ROM, making customized 
fonts валу Sync pulses сал be any desired lengih or polarity. Video may be 
inverted or rus. 5 x 7 Matrix + Upper & Lower Casas. 


FLOPPY DISC CONTROLLER 


Uses WD)771 controller chip with a TTL Ома Separator tor anhanced reti abii My. 
IEM 3740 co mpaibie. Supporis up 10 four B inch disc drives, Oirecily compatible 
wiih slandard Shugsri drives such as ihe ЗАВОО or $4807. Drives can be 
configured for remote AC olt-on. Runs CP/M* 2.2. 


TWO PORT PARALLEL 1/0 (OPTIONAL) 


nes 2-80 РІО. Full $5 bits, fully buttered, b+directional. Uses setectable hand 
shake polarity. Sel of all parts and connectors Юг paratei 1/0: $18.95 


REAL TIME CLOCK (OPTIONAL) 


лез 2-В0 СТС. Can ba configured ms п Counter on Real Tine Clock. Set of all 
poris: $9.25 


CP/M* 2.2 FOR BIG BOARD 
[hs populiar CP/M* D.O.S, to run on Big Board is available Юг $139.00. 


BIG BOARD SOFTWARE SPECIAL — $149 
Through special arrangement wilh CDL we olfer а powerlul package of TOL 2-80 
aollware thal has a suggested retail of almost 5600. Includes: Extended Disk 
Business Basic, ZEOIT юм editor, MACAO И Macro Assembler, LINKER, 
DEBUG I and DEBUG If. Suppiled on 6 In. diskette wilh extensive manual 


4 PFM 3.3 2К SYSTEM MONITOR 


TERMS: Shi | be d imately 3 to 8 waeks aft 
Di ig ital R es ea rc қ С О т р uters receive your Drder VISA, MC. cash орн: We ni accept COD s ita the 


{OF TEXAS) 
Р.О. BOX 401565 « GARLAND. TEXAS 75040 = (214) 271-3538 


Big Board only} with a $75 deposit. Balance UPS COD Add $4 OU shipping, 
USA AND CANADA ONLY 


‘TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE 
**1 TO 4 PIECE DOMESTIC USA PRICE. 


кылычы НЕ | | Transmit data between 


almost two computers 


35K MEMORY MODULE 169,00 
‘DYNAMIC RAN- TRANSPARENT REFRESH ы - а y е . 
-SELECTABLE ЯК BLOCKS FOR Peripherals a Generation Ahead Self instructing—Easy to modify 
COMPATABILITY WITH ROM CARTRIDGES Volca Coil Aciuated | Error correction + Progress indication 
Trade- led: = a 
күз, x ime г" _ Dual P" Floppy Disk Drive Error count» Link quality measurement 


| e FAST 
ATARI 400/800 e Apparent performance of a ar eme s 


* Nan-locking • Ашо receive 


5% discount for money order 
52K MEMORY EXPANSION 159.00 Hard Disc or bank check, 
Trade- па accepted: 16K-$15 e Equivalent of two standard 10% discount if ordered by June 1, 1983 
drives Documentation ,.,,.. ... $10.00 
Check ог money order only, 
Model 2998 {05 DD/SD) Specify exact make and model of 
Mode! 270/277 (SS 00/50) computer and the diskeite configuration 


Per Sc, Inc. Mini and large machine users 
ADVANCED-PROCESSOR-SY STEMS write or call for prices. 
512-441-2202 12624 Daphne Avenue | M,K,S РО. Box 09558 


PO BOX 43006 O19) 777-4070 Columbus, Ohio 43209-0558 


AUSTIN, TX. 78745-0001 TELEX 687444 | 614-460-5251 


САНЫ $230 FOR SHPIRT ON PREPADU URGERE. $336 РОЯ Co 


Circle 15 on inquiry card. Circle 355 on Inquiry card. Glirels 273 on inquiry card. 


Bargain 
Boards " 


Best (еттті around оп 


Business Systems Research & Development, Inc. 


| | Р.0. Gas 1253 / Tocher, Ue. 290Е5-1155 / 404-491-0004 


“dBase-Doc ls now available" 
What m @Bese-Doc? dBase-Ooc ів a completely 
machanized "ayahem documaniation " lor 
usi -davelopad dBase-1! application syslems 
= rs a partial list of dBaae-Daoc capabilities 


SAVESSAVESSAVES 
LIMITED INTRODUCTORY OFFER 
NOT SOLD IN STORES 


An Accounts Payahle mem for Ме small 
business with an Apple ІІ" Computer, ai tha 


unbelievable bow price o! 
Specaal Features inci $50 


effing lee т] ol repetitive pnis 
I— 3 Валета Ledge: desinthuhons per Invoice, Golh debit 5 
tredás 


p balance maurenance, sows manua and/or үші 


т - machina Ungusje prügs & галкет access fiu 
“Payroll & expense check [yrs 

wash requirements Precip 

Dahon remole woth 413000 imul A Hanson М 00 exicd СОК: 


This program wid be in stoves iA 3 ми montis М a muet leaped 
расе 


АСТ NOW & SAYEN 
We eller a 15 day money Вася trad. рш] fer you ig sinew Пы! 
üecumeniaton A decide ю keep oF tihan ihe seed disk ^ tha 
юлт! Sond check to 


ACCOUNTS PAYABLE FIESEARCH 5 DEVELOPMENT co 
8306 ҮМ Hed бийг 30 


аг Са 0711 
теңде $5 00 for Stepping Б Handling 
Са лет. 500 Sales 1да НХ your Conny 


The суйт adras an Appie 11 * 48K caule with Apparso” i 
ROM } drsk deve (O05 ЛЛ") & a pander 
"Trademarks or coppoghles programs o) Apple Congue Го іт 


Logical 

dala ese phe 

and Date Dictionary ob 

Баш Dictionary — имегасиие reporting of ot- 
ject-typs cross relerence. summary, and dirot- 
(ағу reports 

Biock Disgram Generator — interactive елігу 
ol diagram їп, and either miterac- 
tive or “balch block diagram reporting May be 
used to draw Hierarchical s Diagrams, 
dala base Hierarchical Diagrams, and Osta 


om еттің 


boards. 


, Physical Design — interactive entry of program 
дезслрін and ^siatistics", and either batch at 
interechve reporting of аа folder docu- 
Mentalion, and program-to-program cross ref 
program-to-dete- bese croas rei., and other val- 
uabla cross-roference and "summary" reports 

. Buper-lat — use (ts print utility to list dBese-il, 
assembler, PL/1, ас program source files 
Super-lisi allows you lo “baich print one hun- 
dred [or fewer] programs per execution 


ча а registered irademurk of Anwon- Tale, 
ОВАЗЕ-ООС ix а regyareced trademark of Business 
Systems Assearch and Development. 


A 


киімде 85.70 ры board foc айры ad абда. 


6331 Fairmount Ave. #701 
Ei Cerrito, Ca. 94530 
(415) 524-8352 


ears m a tigre tradeguurh c] Goro) Madh 


Circle 78 on inquiry card. Circle 8 on Inquiry card. 


$$ Printers $$ WIREMASTER 


DEC RAINBOW | 


EPSON MANAGER’S TOOLBOX ' 


pee re ра aa 


bja [Mom ал 


MX 100 FT Ш . — 
FX B9 = т шыға paing 


STAR MICRONICS 


Gemini 10 2m ^^ А. 
(Gemini 15 ря 4 - уч кар seaweed 508 


C. IOTH 
8510 Prewriter Parallal ...,... ...... AB 
8510 Prownter Senal _.. ..-.., -.. .,..., 55B 
1550 Farpilel sae та m чи be LÀ 89B 
Loo ro „ы, j aa n a aa a ГАШ 


Зена and handing acted 2%, CA rimia ada 65s. 
"Онин Pantera Avinlable" 


Software foc the “Electronic Desk"! 
+ REMIND - Appointmers calendar 
and "lick" file. 

+ PHONE Telephone Бе manager 
t CALC Desk calcula 
WIREMASTER ia а software tool for design, 
layoul, and assembly of hardware. Your 
schematic is fed to WIREMASTER, which 
produces nelwork maps, Ccross-referencas, 
wire and parts lists, and debug checklists. 
CHANGEMASTER keeps track of fixes and 
updates, PLOTBOARD and PRINTBOARO 
give pictures of the layout Post-processors 
for wirewrap machines available, Runs ол 
СРМ. MSDOS, UNIX, and VMS. 5195. 


AFTERTHOUGHT ENGINEERING 7286 Court- 
nay Dr., San Diego, СА 92111, (019) 279-2888. 


*MEMO  5mpbied word processor 


[ar wntmg remoranda 


Package Price: $ 1 69 
Сай or Write for Free Brochure 


© quiere 


THE COMPUTER STORE 
869 Sandcastle 
CDM, CA 92625 
714-662-1425 


Р.О. Box 19130 
Minneapols, ММ 55419 
(612) 825-5444 


Circle 324 on inquiry card. Circle 22 on Inquiry card, Circle 408 on Inquiry card. 


NETRONICS NEW 16 BIT EXPLORER 88-PC ... $399.95 


LEARN 16 BIT TECHNOLOGY ІМ EASY LOW-COST STEPS. This 2-board туву tenures 
(1) on BOSS mother bonrd with а 5-50) expansion bus thet will accep any hordva designed 
tor the ЕМ personal computer and (2) a 64K [expendable to 2564) memory board that also 
кише оп ШАА compatible RS 2X2 communications port АЛ gecis аға functionally equiva- 
lent іс He ВМ жасар! Inr the cassette ROMS This meone thal ah programe written in baie 
Gatigeed fo run in on 18А can be compiled Io run m ihis system and Kai ony disk-operaling 
sytem thai will run an on IBA will work directiy in tha EXPLORER BEPC The system monitor 
ROM incloded m fur Startar’s system features o uber-fehendly oparohng sytem (uit migas 
amy progrom generation and debugging. the commandi includa display modify memory. 
daplay modify ғара, , при’, output data to 1.0 paris.. block moves . ringla-atep voce 
moda...go: run with optional breakpow! and reguter reports, comete Км ‘save with НЮ 
lobes. pius o complete sitem teal ofogram Thal tests ond reports condition of ROM RAM 
соната inhertace. timor, DAA cantroller, inlerrupt conirollgr, and the conimunicettans port. 
Пина ний programa not only allow возу debugging of software but they serve us horchvore 
and software laqming kols. 


The EXPLORER BEPC STARTERS ЮТ includes o mother boars, memory ( O baard. ofl con: 
роғаті» needed, sockets for Kx used, one 62-pin bus connector and completa axembly ін! 
metrucione. All you need is о soldenmng iran. tolder. с +5 voh 3 отр» 8-54 + 12 voll 
en and o stendard RS 232 terminol [Natronics has 2 low-cost ong to 


Creeplorar 38-РС Srorrers КИ . £999.95 + 10.00 pii! [wired & tested, odd (00 ОО}. 

DExtra 62-591 connectors qp 4-25 ec. + 10 nili 

il you do not own n (шетті you moy want ip Солайы uting out (BM Compote hevhoetd 
(te photo) in conjunction wilh an IBM compdiible сай geaghick board. This ори 
Әй Һомай то) necetsary а? the nitaductory level may ba desirable iÍ you pian ta expond ihe 
EXPLORE БЕРГ to be fully AM compotibis These Hemi cequite сбито! power ond ore 
өлік avodoble wired and ied са (allows: 

O IBM compatible keyboard...$299,95 + 10,00 pli 


The EXPLORER В8-РС con b» sapandad qi олу poca you decide. тын ded learn at о pace 
(безі чь comfortable For you Neironics rs dedicated te supplying the тағ) hordware ond soft. 


wore fo make His о meaningful learning experience. Hard disks, buila modem board. 
aproam burese print buller ауйат рім mors will ba ovmlabia shorty The онер gms 
nee aveilable nove: 

Реми heavy-duty steal cobinet thot hou ether (wo 5%. Норрин or a Na" hard disk 
wath ane lloppy. The cabinet teotures o bruth-tinish leoni рата! өті p «od-gramad slesva 
(hot queas the urit a ғас! рге} саси look 

П EXPLORER 88-2 Сойған. $199 95 = 18.50 ps) 

А heavy-duty орап irama power supply with lar Kt can be viii m your own cabra or 
мур еч into the Nitronie cobina ш ovelleble g4 follows 

С !Ocmp power wpply lor system + 2 Hoppes... E149. 75 + В TO pA 

C! As сема + жаға power for) hord dk S167 95 + 8,00 ph. 

CJIBM compatible фак controller board. Controls laur 5” « ` Йурру dees iw 7 drive cable} 

О Available wired ond tented олу 5250.00. » BID pki, 

L2 The monitors and BIOS source listings ore ачай рә on wither dik or hord copy of $25 00 
Please specify formot and үзөт required 

LJ INTEL 6085 8088 usar manuel 515 00 + 1 50 päi 

О THE ВОВА BOOK by RECTOR & ALEX. $16.00 + 1.50 рй 

L15pacial ВАА compatible ram: with keyboard. color graphics board. floppy disk coniro 
fer, 64K RAM cobins! dendacd power supply und n single 5747 Норру drive, 81900 95 a 


Ul (BM campatibla colo! hoard _ $779 98 4 10 00 pai 


D Additions! ROM required. 325,00 


EXPLOGER BS 


Loam from the pround шр. Start with the 
Enphren/BS Levit "A kil which includes an sapand- 
atte molhur Gord. The КИ meiudes ihe ШЕР CPU, 
ЕК enter program шім to pater, bett, run and save 
prégrams plat (he рами hr aloe үйі м тіні pre 
wamming. Jus! М9 2 power supply and та! ar 
hes keytew © LEVEL А Terminal version м 
О Hea Keypad version 

129.85 + 100 pai АМ 

D Level ‘i 4995 + 2 

p ша 100 pin conneciors 

d$ 4.95 en dud have з pow- 

айы $-100 computer, Add 

C! Level C 39.95 - 2.00 

рї! = fre 100 par cenneciors 10 increase 5.100 
slots ш Б. Add memory urng the JAWS 16-64K 5-100 
bamo or add Г) Level '0' 4K to main board 49.95 
+ £08 pit O Level 'E' 9.95 + 1.30 081 adds de- 
codimg Юг EX 07 2716 аргон. Mees а power supply? 
Use the C) S amp АР-1 pt 39.95 « 2 00 phi ігіесі 
ды мын ш-н! Tacminals er uie the C] Has кет. 
gai widitpa) а} 69.95 = 2.00 p&i.  Oeluce 
шнш cabins! 4995 + 

3.00 ph. С Options! tan] 

15.50. New add O Mere 

қай ІК tanc ё в powertul 

D) Tau ediorpisemblar 

м ROMS, jusi 88 85 ва Adi 

О 8" hoppy 499.95 + 12 00 pl. С Floppy con 
{тай toad 199.95 + 2.00 phi. C Floppy сама 
& power supply 69.95 + 3.00 pki П Тиң dime 
Cable 29.95 + 1,50 pal. Hard disk гіне ағай 


ORDEN А ЕРЕСІЙІ-РІНСЕ 


ЕХРІОЖЕЙ/ЙЗРАК 

i} Seginner Pok (Save 525.00): Yau get Level 
A (Terminal Version with Mondgr Source Listing 
(525 value] АР-1 5-атр power supply. inte) 8085 
Users Manual. (Rag. 5199 95; SPECIAL 5169.95 
plus 54 рЫ. 
О tnpsrimonter Pak (Save 333.48) - Yau gel 
Level A (Hec Kagpad/Duplay Version) wih Hez Key- 
padfikcplay inin 6005 User Manca Level А Нал 
Wender Sete Listig and AP-1 Samp. рачны tup 
ply. Reg. 5279.95) SPECIAL 5219.95 plus 56 ра. 
О $pacia! Microsoft BASIC Pak [Dave 5183.) 

You gal Lavits A {Terminal негода). В.0. {4% RAM) 
Е. Bk Мемий іп ROM. intel 8085 Шын Manuali түсі 
А Mose Seurce Listing and AP-1 5-amp. power 
зирру. (Өң 5419 7D) SPECIAL 5329.35 рыз 57 
phi 7 Add a Mom Veruen Tas! Editac'Assembler 
{йш (ву Н apd D oc 5100 Memory). 
599 .95 pus 5? pät 


Starter 8" Disk 5ystom - lciodes Leve A, B 
Nogpy dit coniraber, ane COG 8” ба drwe, (ив. 
drive cable, two 5100 солаксімі pis! add your pwa 
power supplies, cabinets and hardware [) (Аер 
5 1065.00) SPECIAL 5999 95 plus 512 рё) .C 32k 
Starter System 51043.95 plus 513 ри. О 48k 
Slartar System. $1095.95 plus $13 pli, С 64% 
Мәсе! System. $1145.95 ples $13 pai 

C) Add Ip any of above Сарны siae) салпы. АР.1 
live amg. power supply. tavel C with Iwa 8100 con: 
пиа, dish deve салла? and pow iupply, two 
sub-D casnectors lor conmecting your printer amd 
{етта (Яғ). 5225.95) SPECIAL 5199.05 pka 
$13 pat. 

О Complete MK System. Word & Tested 
5 1650.00 plus 525 pai. 


$-100 БОАНО% 


JAWS MEMORY BOARD. Fealures the ИТЕ, 
B207 1м іпуініме retrenh. Designed 10 ba vend with 
8080, BOBS and 260 CPUs. Works iG al wal de 
sighed 5:100 computers, 10 day refund (or Exchange 
wired uil tor a КИ) on ми units. 
С 16K Kit 149.95* С 18K шим 179.93" 
L1 32K Kit 199.95" О 32K wired 299.95" 
С 48k Kit 249.95" О 48K wired 239 98” 
С] 648 Kit 299.95" П 64M wired 259,85” 
“Add $2 00 gà: lo И Hove 
4 DRIVE 8" FLOPPY CONTROLLER GOARD 
C) Біте dansmy (ping ы байа dad) әлімнің 
using Ме WO 1771. includes two tenal paris. Plugi 
ито any 5-100 сотриін. 
BK 271% EPROM BOARD. C] 164657 cn 
ВК pags boundaries campleik with sockeis 69.55 
+ 2 Bü pii. 
$-108 ELECTRIC MOUTH, Give your Computer the 
power wi speech. Uses Hetional’s — BIGITALKER 
с with 143 words 99.95 + 2.00 pl. © second 


{3.00 рё: 


В PC is a перис! ниетті ai ІВА Corporation 


Use 90 orepregrammed words of generate your own 
wards using рилет Рр! fer sey project ihai 
те speech er for speech development sysiam 
Connects to any AB 232 senh w 5 Мі ратаі pari 
or can be wand |a s sland ном mada. ГІ Speak 
wary (board only) 159.95 › 3.00 pli О Сайпе! 
and power Iransferier 28.00 + 2 00 рін. 

TRS B8 ELECTRIC MOUTH. Phugs inte the expan- 
за 0101 өл ihe TAS 80 тебем f er 3 (тресту туре! 
С with 143 ward cei 1195.85 + 3.00 рф! Inciydes 
зарате power supply, ГЇ сесола word se! 39.05 
+ 1.00 pli, same specs as 8-100 matel. 

APPLE ELECTRIC MOUTH. Same Et Pot? en- 
сері ihia beard plugs кие any cl (ke Apple expan: 
Бөл dots CI with 143 word sed 99.95 » 3,00 på 
Сі тюй word sel 29.38 + 1,08 рёь Accepis 3 
word тег pr Custom ward ROME. 


TERMINALS & VIDEO 


ҒАБТЕМ Ы ы 199,95 
» 3,00 ры. Шыдау То. 
mar М в 32 САБ 
Was... 36 ASCI characters 
іші сете) ..8 baud пиш, 
150 to 79.200 dine ви: 
pol: 8$ 282-0 w 20 ma 
оор... idet вищ: 1V P/F | 

cursor тәйт: homa 
4 chem screen, жам 16 ond Of line, erase сие 
Une, crear ср ond doen, 800 СЕЛДЕ трките 
latd 21 ends a! Boa ond muta acrallag. reverie video 
Mutina симым...рату, of, even, а: abd.. siop 
bate: 1, 1.5, 2... data bifs pit curae: 5, В, 7 ar B... 
prume autpat, pem ай income dala... 1k cn-bosrd 
RAM.. 2% on-board ROM, саттен whh power тыр. 
py, cauen 8 S6-key ASCH encoded heyboald. 
С Ораола! graphics made: кгімін 34 Greek à 
malh pus 30 socio graphic charactors. 19.45 


werd ын 18.95 + 1.00 ра. Beard accepts ир ш Юй 


4 wüid sels cr үбін Own Cuslom word fom chips. 
UNIVERSAL SPEECH 
SYNTHESIZER ' 


Я FASTERM VIDEO BOARD: 99.95 + 3.08 pl. 

SMARTERMA BO О 259.35 + 300 ры биру 

format cprciy mitur BÓ by 24 ar 40 by 16...20 
ASCH characters (ud! case) A baud нег 110 1а 
18,208, Мағ ашшы 1523: Bí 20 ma turi 
Кор... ба Output: ТҮ FP. ediiag lpsures: 
милее Gime, тиек  chérathór, вы. 
waniach иё... йла er page Lamm. page poni 
шесі. cursor petitioning: up. dawn. ном. Ей. 
pius ана Сыған positioning wih read back. . 
Vinod! atiribules: өткеліне, binh, йүн video, hall 
mieruly & Mank__graphicy: 12,080 pH redalulion 
block plut ig qraphics...on-acreen gary indicálnr... 
риту: eH, even о: odd. siap ba: 116 Saud 2, әй 
атан 1.000 рири. ..60 er 50 Hr vertical нь 


(най. bakning Block cureer,,.tk on-board MAM.. 
АБСЬ uncedad kejfyant- 56 bays, 128 chacactars,. 
Ax кімі ROM. compes with мын supply 
$ catinel 
О SMARTERM VIDEO BOARD: 193 95 + 200 pki 
О ZENITH VIDEO MOMITOR (green phasphor: 149 95 
» 6.00 рё C) RF MODULATOR (kd oniy) B 95 + 
1.90 ра D Fh. cable wh 08 25 Ponancic 
14.95 „ 2.60 pai 

MARD DISK 
Add up to law E & 12 megabyte hard dake 1а pom 
£100 system. Avlemstically (пешни Heel lo any 
Залито СРМ 2.2 805. D) 6 megabyles 7496.00 - 
15.00 p&. L1 12 megabytes 2995.00 > 15.00 p&i 
О Өш to it your гуске Compatibility 5.08. 

$0 ARE 
We ere Histibuterr fer aU Systems Plus & Micro 
gre йт. Cal № prices. O СРМ 2.2 150.00 
С Micreseht Вик бане 325.00. C) Special Butnasi 
Par weiodes СҰМ, SASE, OL, AR, АР А Payrok 
689.95 (save 625.00). 


СЫР AND MAIL ENTIRE AD 
‚ра! stands for postage d icavrance For 
Canodion orders double this omouni 
CP Mi асер frodamark of Digitol Research 


TO ORDER Call Tali Free 


800-243-7428 
Ta order from Connacticut cr Inr есас 
assistance со) (202) 134-4375. Conn. 
residents add pales tan. 
П visa С MASTERCARD (Bork Мс | 
е. ДИНИНЕН 


Exp Doig emm - 
SEND ME THE ITEMS CHECKED IN AD 


Signature 
Print nme. 
Address 
сиу 


Store 


fip 


№ NETRONICS RAD ТО. 
333 Litchfield Road, 
New Milford, СТ 06776 


BYTE Мау 1983 


543 


Super 5-А40 Hall-height 
Apple Campatible Drive 
Tandon 100-2 Add-on Drive . 

Corona PEs .. 


CALL FOR BEST PRICES 
MICRO MARKETING 


| GEMINI 
10 Printer 


% $299 


Gemini — 15 Printer ..... .$459 
Brother HR-15 Daisy Wheel САП 
Transtar 130 Daisy Wheel. . .CALL 
Transtar 350 Color Printer,,...CALL 
Epson FX 80 Printer .........САП 


RGB COLOR BOARD NEW for APPLE Пе 


А new video board that rum the 


Apples Па with RGB lIred/gresn/blue! 
video signals for crisp, vivid display of 
color graphics and text, with exceptional 
resolution and color quality, 15 now 
available, 

e Can ba used with 80 column text so 
color Етти and text aru displayed on 
one AGS monitor. 

а Each text ling can be мн any one of B 
colors on any of B colors of background, 
в Sync signals are + TTL composita or + 
TTL ssparata H & V, for universali RGB 
monitor compatibility. 

e Plugs into slot 7 and comes with 5' of 
ribbon cable for signal витрит. Optional 
cabla connector and longer length cable 
вча а (в. 


| MODEL УСВ-2е $169.00 


Also available: 


Mode! VCB-A2, HGB board for Appie H | 


139.00 


VTM-80, 80 Col. Bd. Apple || $178.00 | 


VSS-80 RGB soft switch far Apple а 


5 Я 
For IGM PC; B foot, 16 color RGB intur- 
face cable assambly for SONY Profoei 
Monitors. $ 99.00 


TELEMAX, INC. 


TRS-80 MODEL 16 AND 
68000 SYSTEMS 
RELATIONAL 
DATABASE 
MANAGEMENT SYSTEM 
(DBMS) 


ISFORMATION MANAGEMENT 
FOR BUSINESS SYSTEMS 


a Unique Features 


s Fassy to use Prwezrlul 

a Menu Driven 

* English Subset Query Language 
e 68000 Code Efficlency 


INTRODUCTORY PHICE $595 
Send For Catalog. 


DATA MANAGEMENT SYSTEMS 
211 М. EL CAMINO REAL, ІСІС 
ENCINITAS, CA 82024 
or Phone: (6191 942-0744 


Р.О. Box 339 Warrington, PA 18976 


4688 Convoy Street, Sulle 109 
(215) 343-3000 


San Diago, СА 92111 Tel. (619) 565-0158 


IB HI (аа ньбттагі mí Tandy Carp 


Circle 115 on Inquiry card, Clreta 444 on inquiry card. Circle 150 on Inquiry card. 


ScreenGen 
FULL SCREEN CONTROL 


An asome subprogram you call from your 
| үем lo handie seregr рышты as 
BM maintramas оо 
Defne lul] screen formal specifications 
ош ынде your program, and call ScreenGen (п 
ratelave the lormais, and do all the МО for you 
» One command inpul/displays a full screan 
е Use all of your САТ video atlributos 
* Dalina up lo 24 function keys 
* Define tamplatos for DN and input 
~ Validate ingul while keying Insert and 
deleta Characters 10 correct fields 
е Tab (lalas forward and backward 
+ Draw figures using vertical llaid displays 
» Save memory as only one (ormal needs io 
be in memory at оле lime Make the 
constants to display virtual, and thay don't 
usa any memory at ail 
а Build help screens. Call Ват with one 
function key (han ratum to where you were 
Available now (ar most popular — 
BASIC ІМ PC and CPIM 
өруге П СРМ 
Shipping 
Source code included 
Dealar inquiries welcome 


INTERD ВТВ SYSTEMS INC. 


1051 Chintan Siren, Buflala, N.Y, 14206 Mt 
| 1416) 403-8675 (call collect 10 order} Amt кр "ia 


| WILL BEAT ANY COMPETITOR'S PRICE 
PROVIDED JT 15 NOT BELOW MY COST 
TRY TO BEAT THESE IC PRICES 


Save $ on 
Computer Books! 


We offer a 10% discount 
оп computer books from several 
publishers. 

Fast, reliable service and low 
shipping charges for mail orders. 
Write for FREE catalog. 


DOWN oownrown 
TOWN 


BOOK BAZAAR, 
Depi. B 


РО. Вох 2490 


Brooklyn, МУ. 
11202 


Мары air G4 си UPS CASH COD 
Faciory Naw. Рите Parts 


MICROPROCESSORS UNLIMITED 
24.000 South Poona Аме 
BEGGS DW 1442! 
(918) 257-4961 


I RE m LES (Саі А ERU ея SN реве МА ан TM 
гарры А ure ce pira 5.455 Миы риз, woe 


Clrele 309 on Inquiry card. Сігсіа 238 on Inquiry card. 


Maxell Floppy Disks 
.. The Mini-Disks 
with maximum quality. 


TEM — 0020100 
PC-LINK 
DEC VT100° TERMINAL 
EMULATOR 
ә Atul! tealured DEC VT100* terminal 
emulator on (ВМ PC. 


э Transfer text Шек between hosil and РС 


€ Very gasy to leprn! All DEC softwares can 
be accessed from ІВМ РС. You can use Ihe 
slandard DEC edilor edt on PC without learn- 
ing tha intricacies of escape sequence. 


Let your 
Apple do the 
designing. 


DESIGN SOFT E FOR 
BUSINESSES & ENGINEERING STUDENTS 


L-BAR LINKAGE T ms 
PROGRAMS INCELIDE A "533. 


€ Touse PC:Link program, Ihe PC needs to 
have at least one disk drive, IGM DOS, IGM 
monochrome diapiay, а 85232 port and tele- 
phone modam. 


Jealer inquiries 

invited. C.O.D's 
accepted Call 

FREE {800} 235-4137 


е $40.00 


Ack! $5.00 for shipping 


SCREENWARE CORPORATION 
Р.О. BOX 3662 
NASHUA, NH 03061-3662 


| Tel. - -4074 ж 
VISA — M ер, 
qo cm i ать il ery 


Wd 


PACIFIC EXCHANGES 
100 Foothill Bhd San Lux 
San Luis Obispo, CA 934011 

In Са! call (AIM) 592-5935 m 


ж-қ -— (діл 11.1047 


нї" 


arp a sca дін 
fue 6 ое рей Doria - 


RESEARCH & ENGINEERING 
= РО BOK 11407 
PAW. WI 5321 14H) 984-2552 


Circle 406 on Inquiry card, Circle 328 on inquiry card. Circle 347 on Inquiry card. 


True MAIL ORDER Prices 


With so many so-called Mail Order establishments using "toll free" lines, and gradiose advertising, how can you, the customer, expect to 
receive true mail order savings? We have done away with large ads, and free phone lines to offer comparable service passing on the 
savings to you. Our reputation for low prices and satisfaction is outstanding. | 


DISKETTES 

"Kangaroo: (w/library case) 
SS/DD.. TT 
$28.00 


UNDO... a ccena beste ow 
— 10 yr. Warranty — 
Elephant 
^ 22 — —— ШІЛЕР 
o .'»r— —— eee 
Verbatim: 
ВА" 1c RP .., 922,95 
Би" ОЛО 1... 183896 
B" 55/00 ,. —— | 
9" COO EM Medi ‚ $43.95 
— Available soft/hard sector — 
Library Case 54" ................ 81.75 


MODEMS 
Чауев: 


у 
MicroModem l} 
with Terminal Program ,...; $285.00 
without Terminal Program .. $255.00 
Hayes Smarimodem: 
300 Baud аи серы Т са ТКО 
1200 Baud ..................8505.00 
Novation: 
oa ЗА ees дааа » aa sn 9104.00 
Арріесай|!.,.................5285,00 
Smartcat 1200 Baud ......... 5440.00 
Hayes Chronograph .......... $179.00 


COMPUTER PRODUCTS 
FOR IBM 


The Ultimate Peripheral 

MONTE CARLO™ CARD 
ee E А - . $390.00 
128K еФаофб аал Ате 1425525» 9450.00 
192K a —— ГТК сүзөк 
256K EE EEEE) s. se 987 0.00 

T & G Products: 
Шоувіске.,.,.................549.00 
Trakball...... $669 ^54n544)294 . $49 00 


BUSINESS 

Visicorp: 
Місідех,;...ҘГ...: dee ge pe . $180.00 
Visifiles TOP 
256K Visicalc ..............$180.00 
Visitrand/Plot.........- -.-$22500 


ENTERTAINMENT: 
Infocom: 
Zork P ."і(.4здетевіеһедйей 
ao) B Lu... 
Zork ill ..... 


евретата і е 


....927 00 
РИ ныс oie ИГЕ 
er г - 


Send orders and inquiries to: 


PRINTERS 

Okidata: 

Microline 92......- 222442204 9065.00 

Microline 93........... 1 сз. 9985.00 
Pacemark 2350 

Parallel .,......, ..........%2100.00 

o PETT ұға Ot $2200.00 
Pacemark 2410 

Parallel ............... +2224 $2400.00 

бегізі,.....................%2500.00 


Са! for prices оп the entire line 
of Okidata Printers. 


Call for the New Epson FX Printers. 


TEC/C.ITOH 
Prowriter 1 Parallel........... 2369.00 
Prowriter 1 Parallel/Serial .. _, -$489.00 
Prowriter 2 Parallel.,.........$639.00 
Prowriter 2 Parallel/Serial...., $689.00 
F-10 Starwriter Parallel 
or Serial ,..................51185.00 
F-10 Printmaster Parallel 
or Serial ,..... 2.2 ooo * GOALL 
Brother HR: ,.,.....,.........9785.00 
Smith Corona ТРЕ $558.00 
Star: 
"Gemini 10 & 16 .. Call for tow prices! 


ef eà43 8 « 9» ó 18 « & ut 


TANDON DISK DRIVE 
SPECIAL 


TM-100-2 05/00 320K Bytes 
TM-55 320K Bytes Half Height 


$245.00 
$239.00 


QuadRam Quadboard 
128К°›..........›..........$450.00 
V—TP—— у 000 
e сты A j 


Kraft Products: 
Joysticks...,.... 
Game Paddle. orp Uae pep nprascert 


Davong Hard Disks 
5 Megabyte .......... ....51450.00 
10 Megabyte ,..............91850.00 
15 Megabyte ..... $2250.00 


Maynard Electronics 
Floppy Controllers w/Paralle) .$209.00 
Floppy Controllers w/Serial ... $239.00 


ИСЕ $55.00 
$29.00 


Jette 


kega ode 


Computer Apparatus' 


P. О. Box 32063 » Aurora, Colorado 80041 


$390 00 | 


MONITORS 
Amdelc 
CO д ЧРИ . $295.00 
Color Il .,......... ан а. .5595,00 
300G Green ..........,..... $155.00 
300A Атфег,..,.............. $155.00 
310G Green ......... сеске а a ЛҒ 
310A Amber......... UNE ТЫЮ 


Zenith: 12" Огееп..............5 9900 
USI: Amber ...................%159.00 
Taxan: Amber ................5139.00 
PGS: RGB Monitor... ПК Me СА 
BMC: Green 12”,.,............% 80.00 


DISK DRIVES 
Apple: 


Fourth Dimension: 


w/o controller .............525000 | 


w/ controllar ..,........... $319 00 


Rana Elite I: 
w/o controller 
w/ controller .... 
IBM: i 
"Tandon TM-55 
The New Thin-Line .......... $235.00 


COMPUTER PRODUCTS 
FOR APPLE 
MBI: 


VIP Graphics Card ....,......$119.00 
Appletime ClockGard ........$ 85 00 
Silicon Valley Systems: 


Final Analysis ...............5149.00 
Word Handler apák has zs. -$115.00 
Continental: | 
Home Acct. .,.,.-. .........% 4900 
On-Line: 

Soreenwriter il Pro. ........,5139.0 
Visicorp: 

VISIGOM «on vswcvceccccennncs 93 00:00 

Visililes .....................518000 

е ОООО РРР a —— 

Visitrend/Plol ,... ...........5225.00 
Denver Software: 

Financial Partner .......,:,..,$139,00 

Pascal Tutor ..,...... ......% 82.00 

Pascal Programmer ...,...,.. $189.00 
Stoneware: 

DB Master ,................. $149.00 

DB Utility Pak .,..........,..Ф 65.00 
T & G Products: 

Joystícks ...... ose eO $42.00 

Select-a-Port ,.,.... 2 osos 942.00 

Game Paddles ..............,, 528.00 
Davong Hard Disks 

5 Megabytes ...ьв%-% көз ШООДО 

10 Megabytes .....- .-------91850.00 

15 Megabytes ..............$2250.00 
Ram Cards 

Microsoft 16K ,............... 575.00 

Generic 18К.,................ $60.00 
CP/M Microsoft 780 Card ......$259.00 


80 Column Cards Videx w/soft ..$269.00 


Telephone Inquiries: (303) 759-9251 
Мопвау thru Friday — 9:00 a.m. to 5:00 p.m. (Mountain Standard Time) 


DELIVERIES: 2 - 4 weaks average. 
PERSONAL CHECKS. Cashier's check and 
money order will receive shipping preference. 
VISA & MASTERCARD: Add 4% to total. 
CATALOG: Send for full pricing details. 
Prices subjeci to change without notice 
SHIPPING: UPS add $2 00 plus 
2% of order total. 


We built our reputation on low prices 
for the informed computer user. 


Circle 116 on Inquiry card. BYTE Мау 193 545 


Floppy Disks 


С LANGUAGE 
PROGRAMMERS 


c-aystams 
С COMPILER 


c-window'"^ 


The first c language source level 

program testing and debugging tool 

е Single step by c source ling. 

« Sat breakpoints af line numbers. 

* Dissloy and alter variables by symbol 
Name, using c exorassion syntax. 

« No more print or assembler level 
debugging! 

c-window™ [s a suppod package for 

the c-systems C COMPILER (or 

8086/8088 based systems 


Contact: 
Fullerton, CA 92634 


SAVE UP TO 50% ОМ” 
Floppy Disks 
& Computer 
Supplies 
We Discount the Top Brands 
3M-Scotch* › Verbatim: 
Memorex › BASF « Maxell’ 
We also stock 
Ribbons • Paper » Labels 
Cleaning Kits « Printwheels 


Storage Products 
Call, write, or utilize Reader 
Service for our FREE new 
DISCOUNT catalog 
LYBEN COMPUTER SYSTEMS 
27204 Harper 


5015 Kanan Road | P.O. Box 3253 
Agoura Hills, CA | - 


h EXCHANGE 91301 , | TM c-systerna 


St. Clair Shores, МІ 48081 
- (313) 777-7780 
Offering Reltability and Same Day Service. 


714-637-5362 


Circle 489 on Inquiry card. Circle 83 on Inquiry card. Circle 267 on Inquiry card. 


COLOR GRAPHICS 


$199 


256H-192V « 1МАСЕВ-1® 16 COLORS 


ә Шың TiS 92184 тапы TELAN INSTRUMENT 
а 12 PVE PANES ED 20 АНАТОМ 


а 32 ЗилАЗАМФОМА Баат SONG SPRITES 
a SPRITE CDNCIDENCE DETECTION 


s МЕСТЬ IEEE 695 СР 
e Hides лү РС Coach Ihe THEE 
а SAMT PROGRAM, INCLUDET) di Li 


киз iibi Ont — іл 
MA BOGE Binh — NÉ. e РОТ ШИИБ» COD 
МАТЕМ. mà = MB аъ ~ (зе 11 Марр 1 ИМЕ 


Ша LA FA Sam ЫЛ = | 
in УСЭ = а) рь Р ыы Г “ш +» 


меч МЫР АНЫ МП щш 
CALL (Вос 343-1292 Mm 
| MASS (800! 322-0452 ЖИНИ 


TechniGraphic Designs 


PO Шоқ id RAPT ON MASBACHLSETT В 01910 


Сігсів 442 on Inquiry card. 


a ee bx $ 865 
1000 System w/Monilor . 1375 
ACE 1200 w/Color арии a т 1890 


Drives for Apple and Franklin 
Ouentin 5 = кк + 4112494 249 
ThinilAne РИ — — tá 
Franklin Color Kit 
(No Saldaring) 
«арад se sending eda 2 СА rese ang 8 


THE COMPUTER STORE 
869 Sandcastle 


СОМ, CA 92625 
714-662-1425 


Сігсів 125 on inquiry card. 


SMITH-CORONA TP-! 


Letter Ouallty 


* SERIAL OR 
PARALLEL INTERFACE 


в MICROPROCESSOR ELECTRONICS 


ORDER 
TOLL FREE | 
| FREE SHIPPING 


(800) 531-5475 ji outside of Texas) 
(512) 250-1523 [in Texasi 
CompuAdd Corp. 
13010 RESEARCH BLVD 810! 

AUSTIN. TEXAS 78750 


Circle 108 on inquiry card. 


DISKETTES 


§%" Diskette 1D 54" Diskette 2D 
Single Side Double Side 


Double Danalty Double Density 
%29% s39% 


бой“ Box of 10 Solt” Box of 10 


* Add "1.75 for Plastic Library Case 
B" and other brands also ayaltable, 


—— REB COD ACCEPTED 


DEALER INQUIRIES INVITED 


CALL TOLL FREE 
800-848-1101 

In NYS, |716) 631-3925 

BETSY BYTES Divialon 

BB Iolernations}, Inc. 

P.O. Box 584 

Бина, МҰ. 14221 


TERMS. Prepaid orders recerve free ship- 

ping «біп continental U.S.A Add 3% ($2.00 

minimum) shipping and handling charge on 

d COD and credit card orders. МҮ. res. add 
(ax. 


Circle 63 on inquiry card. 


Hoffman 
DISKETTES 


Box of 10 
50! Side/Sgl Density 


| я 
4 501 Side /Dbl Density 
Db! Side;Dbi Density 
I" Sol 5142750} Density 
501 5108/06) Density 
| рЫ Side/ Db) Density 
Селітей 100% error tree 


| Hub rings on 5%" diskettes 


Specity soll, 10 or 16 Sector on 557 diskelies 
Shipping/Handling $1.50 per bax 
Califorma residents add appropriate tax 


ORDER NOW 


Check ‘Money ADER N astarCard/C 00 


Hoffman COMPUTER PRODUCTS 


VZD FLOWER AVE, DEPT Айла п DUARTE, СА 916070 
{2121 200 167 


Circle 217 on inquiry card. 


514” Tandon Drives 


« TM 100-1 $189 
(singe aded, 40 ТИК. single Free 
ог double density) Shipping 


* TM 100-2 $259 
[бое sited, 40 ТАК Free 
single or double density] Shipping 


• TM 100-4 $349 
(double sided, ВО TRK/sde Free 
94 TPL double density) Stupping 


ORDER — TOLL FREE 


1-800-531-5475 |Н outude of Texas) 


(512) 250-1523 р sioe of Texas) 
"if we can't ship the next working day, 
wr won't take the order." 
Master CardiVisa ог спек 
Texas Residents acd 5% sales tax 
CompuAdd Corp. 


(301 0 Research Bied - 8101 
Ausun, Texas 78750 


Circle 109 on inquiry card. 


PRICE BREAKTHROUGH! 


A HIGH QUALITY PRINTER FOR ONLY 


EEUU Et «а 
t Ls M pee плеса с «кесі інінен 


i nri йш 


X 99, 


yor талса. WE TO 7 


THE NEW D-92 DUAL MODE MODULAR PRINTER 


WE DARE YOU TO 
COMPARE! 
But don't just look at the price, 
consider the features, reliability 
and flexibility of the D-92 dual 
mode modular printer. 


FEATURES 
‚ 7х9 Font For Data Processing 
printing 
ғ 11x9 Font For Crisp Clear 
Business Letters 
« 100 CPS Bidirectional Printing 
» Short Line Seeking Logic 
» 800 Character Buffer 
‚ Six Different Character Sizes 
« 10096 Duty Cycle 
a Parallel Interface 


RELIABILITY 


All Data Impact Products 
printers are built with superior 
materials right here in the 
United States. Each unit is 
inspected, tested and burned in 
at the factory to insure superior 
quality. 


Other measures of reliability 

„ 100 Million Character User- 
Replaceable Printhead 

„ 5 Million Character Ribbon 
Cartridge 

„ Easy Access and Serviceable 
Single Circuit Board 

„ Full Factory Warranty 


FLEXIBILITY 


The D-92 was built with your 
future in mind. The highly 
modular design provides 
several upgradeable options 
such as: 

„ Adjustable Tractor Feed 

‚ Dot Addressable Graphics 

a 2K Buffer 

e X-ON/X-OFF 

ғ RS232 Serial Interface 

„ 9600 Baud 

‚ Single Sheet Feeder 

ғ Sound Cover 

Naturally, Data Impact Products 
printers will interface with all 
popular computers whether it is 
IBM, Osborne, TRS, Apple, 
Atari, etc. 


Act now to take advantage of our special promotional discount for options 


1 


For more information call 


1-800-327-1525 


DATA IMPACT PRODUCTS, INC. 


745 ATLANTIC AVE., BOSTON, MA 02110 TEL: 617-482-4214 
TELEX: 951047 DIP INC BSN 


Circle 184 on Inquiry card.. 


$399 


PRINTERS -- рот 
Prowrlter 8510 Ар 
Prowrlter 1550 


NEC 8023 
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1-800-421-8978 


SUNBELT COMPUTER PRODUCTS 
Р.О. Box 142 Daleville, AL 36322 (205)898-4047 


$159 
$155 
$185 
$349 
$749 


Ciecle сиг number for free catalog, 


MONITORS 


АМРЕ К 
300 G - 
300 А - 
310 A - 

Color Í + 

Cotor і! - 

SYSTEMS 

MODEMS 


Circle 426 on Inquiry сага, 


SUPERBRAIN USERS! 


SLPERLETTER is for you! 
it's the exciting bimonthly packed with 
Technical tips, feature articles, display and 
chessified ads plus hurriware and sattware 
reviews written just for tha SuperBrain 
and CompuStar user. 


Now in aur second yaar, we offar: 


ш Substantial DISCOUNTS on popular 
nationally-advartised CP/M softwar. 


№ A ful line of hard-to-find enhanced 
PROMS, B8lOS's and GRAPHICS 
packages. 

Ш А dract link to thousands of Intertec 
computer users sround the world, 

Subscriptions: $25 in USA 

$35 foreign 

(Back-ixsues avaiable at $3.50) 


To order, call or write: 


P. О. Box 3121 
Beverly Hills, CA 90212 
1213] 277-2410 


Circle 8 on inquiry card. 


28 PROGRAMMABLE | 
LOGIC CONTROLLER 


16K Static Memory (611652716) 
| 9 Parallel Ports (3-8255A) 


Bare Board . 


+» 


To Order (313) 525-1840] 


MICRO ADE 


29554 Rosslyn 
Garden City, М! 48135 


С\тс!в 293 on inquiry card. 


MEMOREX 
FLEXIBLE DISCS 


WE WILL NOT BE UNDER- 
50101 Call Free (800)235-4137 
lor prices and Information Dealer 
Inquiries invited and СОШ. 


PE: | VISA | 
“oy { РАСІНС 
mw i EXCHANGES 
100 Foothil Blvd 
San Luis Obispo. СА 
93401 tn Cal call 
ы (8001592-5935 or 
Sa e 8021543-1037 


Circle 347 on inquiry card. 


PERIPHERALS 
FÜR APPLE/IBM 


Quality inexpensive Peripherals 
with a Fall One Year Warranty 


BARE 
EACH BOARD KIT 
IBM/Shugar Drive 160K $179 
320K CALL 
Appta/Shegari Ariva |5157) 228 
Thinline 192 
Dual Thinline 333 
Gisk Сніпін |008 3.2-3,3} ae 
80 Column Card 149 
(Vides Equivaleni) 
280 Solteard 119 
(Micresolt Equivalent} 
Printer Interface with 16K 139 
Bute and Graphics 
(Apple Dumpling Equivalent) 


COLORADO COMPUTER PERIPHERALS 
RR 6 Box 70 
Golden, Colorado 80401 
(303) 278-7172 


Clrole 496 on inquiry card. 


ІМ“ -РС USERS 
Gei Add-on Memory Serin Pori Cords 
STRAIGHT trom the meantecterer with 
STRAIGHT PRICES! 
COMPARE OUR PRICES 
EI мкін Fa Cad кыр io 512% AB LA eL ial XL p? н үз 
бақ ұсына Fare (ad кураш pi 5T ыз ҚС Рая осы 
УВ papusi Ree (сәкі өлерінен 50. pa OAC A — $399 
5179 fully оораны бәт Сир adh STIAS: РЕЙ „з... Б“ 
Teagan 10-7 0510 Die "———— —X— OO 
Esport САА К aes 1 ңі 955 
Көл Desh (Lie fam m боз) A RES Қанын „улу ардынан» st? 
LOOK АТ THESE FEATURES! 
a Мун Goad for Los Nes 
a Socketad lor Easy Upgrade ю 512 memory 
a Une Yeas Waranty » Fully Tésied - Orders Shipped Neu Day 
> Party беген сй - Ener Detecting Capshilaty 
» Fully compatibis with IBM PC біне В Hardaeee Specs 
н Газу 0 Роне ое ілемін - Ha Wait Stains 
= Seal Pod may be Conhgured as COM! of СОМ? 
n Money Back балан d noi creed 
* Address Реду Each БАК Block № Address Seiectable 
Ки ату Басе Ааф 4 
Ты? equines palcome » Add 55 bv. Қарт - Calera rn 
gus, Add Ph. Spes Tae 
Cali ог Send Check Maney Order 10: 
МК Research 
14682 Orange Acres * Күте California 82714 


felephona: (714)559-1598 


Circle 312 on Inquiry card. 


DES 
HARD DISK COMPUTERS 
здө жел $2995 =, TX о 


сы нее кше 4 ia unir 
à sO iar 3 мик Dant со үсіп 2 белі 5 pae жолшы? (ыс е” 
Crair Бах? Рас А Pyan ОБЫ 


Таи н egeat" pra 


= == (CostPlus 


Al UB JAD е арам 
205 879-5976 

PO. Bor 6114+Bamengham AL 2529248114 
205 879-4735 


Chey tir а") scree! pi Витек: | 205. 195^ 


Circle 138 on inquiry card. 


NEW LOWER PRICES 
PRINTER BUFFERS 


SPODL-Z-Q. 


STAND ALONE PARALLEL PRINTER 
BUFFER FEATURES: 

“ғ AA) EHE АСК. 

* ВАТ ктай "ШЕ OTRA THEY MODE HON Біз ФЕН МЕШТИ 


© MIPUMATIE ОТ CHLIACTTR COLE Sa 
© It ГАЛИ CAPR SU] ви дап па ES Ae 


» AME МБО! MORE WENYE OH CALL FON РА: ТАЛ 
CABLE FOR ABOVE — 322.00 


Hayes Smartmodem 
1200BDRS232 $495. 


Rana Systems 
Elite One $275. 
Elite Two $415, 
Elite Three $545. 
Rana Controller $ 75. 


COMMUNICATIONS РАК SALE 
Micromodem |} $259.00 
Source Subscription $ 69.95 
ASCI; Eaoress 


ALL THREE PIECES 
Verbatim 6%" 8300 111 


WE CARRY А FULL LINE OF АРРЬЕ НЕ 
HARDWARE & SOFTWARE 


GARDEN OF EDEN 
CUMPLI TERS 
1.3147 Сода: Sireel Westmingie: СА 92881 


(БӨЗ “2222; 9525 — 
> p" for our Price c mim 


Cirole 204 on inquiry card. 


wabash 
diskettes : 
$1.39 each! 


Now...Get High Quality at a Low Price 

Wabash means quality products that you can depend on. 
For over 16 years, Wabash has been making high quality 
computer products. Wabash diskettes are made to provide 
error-free performanca on your computer system. Every 
Wabash diskette is indlvidually tested and is 100% certified 
to insure premium performance. 


Why Wabash is Special 

The quality of Wabash diskettes is stressed throughout 
the entire manufacturing process. After coating, all Wabash 
diskettes go through a unique burnishing process that 
gives each diskette a mirror-amooth appearance. Wabash 
then carefully applies a lubricant that is specially form- 
ulated to increase diskette life. This saves you money, 
since your discs may last longer. It also assists your disk 
drives in maintaining constant speed which can reduce 
read and write errors. 


Special Seal...Helps Prevent Contamination 

To keep out foreign particles, a unique heat seal bondsthe 
jacket and liner together. A special thermal seal which 
avoids contamination from adhesives, is then used to fold 
and seal the jacket. This results in outstanding parfor- 
mance and true reliability. Wabash then packages each 
diskette, (except bulk pack) м a super strong and tear 
resistant Tyvek* evelope. The final Wabash product is 
then shrink-wrapped to insure cleanliness and reduce 
contamination during shipment. 


Each Diskette is 100% Critically Tested 

Since each step in the Wabash diskette manufacturing 
process is subject to strict quality contro! procedures, you 
can be sure Wabash diskettas wil! perform for you. And 
every Wabash diskette maets the ultra-high standards of 
ANSI, ECMA, IBM and ISO in addition to the many critical 
quality control tests performed by Wabash. Wabash does 
all of this testing to provide you with consistently high 
quality diskettes, Reliability and data integrity - that's 
what Wabash quality is all about. 


Flexible Disc Quantity Discounts Available 

Wabash diskettes are packed 10 discs to a carton and 10 
cartons to a case. The economy bulk pack is packaged 
100 discs to a case without envelopes or labels. Please 
order only in increments of 100 units for quantity 100 
pricing. With the exception of bulk pack, we are also 
willing to accommodate your smaller orders. Quantities 
less than 100 units are available in increments of 10 units 
at a 10% surcharge. Quantity discounts are also avail- 
able. Order 500 аг more discs at the same time and deduct 
1%; 1,000 or more saves you 2%; 2,000 or more saves you 
3%; 5,000 or more saves you 4%; 10,000 or more saves 
you 5%; 25,000 or more saves you 6%; 50,000 or more 
saves you 7% and 100,000 or more discs earns you an 8% 
discount off our super low quantity 100 price. Almost all 
Wabash diskettes are immediately available from CE. Our 
warehouse facilities are equipped to help us get you the 
quality product you need, when you need it. If you need 
further assistance to find the Flexible disc that's right for 
you, call the Wabash diskette compatibility hotline. Dial 
toll-free 800-323-9868 and ask for your compatibility 
representative. In Illinois or outside the United States dial 
312-593-6363 between 9 АМ to 4 PM Central Time. 


Gifcle 104 on Inquiry card. 


cE s 
SAVE ОМ WABASH DISKETTES 
Product Deacription Pari # > м (s 17 
8" 5550 IBM Compatible (128 В/5, 26 Sectors) #111 1.98 
B" Same ns above, but Биік pack w/o envelope F111B 1.79 
8" $550 Shugarl Compatibile, 32 Hard Sertar F31A 1.89 
8° 5500 IBM Compatible (128 B/S, 26 Sectors) F131 2,49 
B" DSDD бай Sector (Untormatied) F14A 419 
8" OSDD Salt Sector (256 B/S, 26 Sectors} F144 3,19 
8" OSDD Soft Sector (612 B/S, 15 Sectors) F145 3.19 
8‘ 0500 Sat! Sector (1024 B/S, 8 Sectors) F147 3.19 
БА" SSSD Soll Secior w/Hub Ring M11A 1.58 
5%” Same as above, but bulk pack w/o envelope M11AB 1.38 
8% SSSD 10 Hard Seclor w/Hub Ring малда 1-58 
5%" 5550 16 Hard Seclor w/Hub Ring M514A 1.59 
54" SSDD Lanier No-problam compalible M51F 2.99 
бй" SSDD Soft Sector w/Hub Ring M13A 1.89 
5%" Same as abave. bul bulk pack w/o envelope M13AB + 68 
54" 5500 Sol Seclor Flippy Disk (use bolh sides) —M1BA 2,78 
5%” SSDD 10 Hard бвсіаг w/Hub Ring МАЗА 1.88 
6%" 3500 16 Hard Sectar w/Hub Ring M53A 1,89 
Ба” 0500 Soft Sector w/ Hub Ring M14A 2.79 
5%" 0600 10 Hard Seclor w/Hub Ring MAAA 2.79 
5" 0500 18 Hard Sector w/Hub Ring M54A 2.79 
B'4" 5500 Soft Sector w/Hub Ring (88 TPH MISA 2.69 
5%" 0500 Soft Seclor w/Hub Ring (85 TFI) M16A 3.79 


5550 = Singie Sidad 5іпдіг Density; SSDD = Single Sided Double Density; 
0$00 = Dauble Sided Double Density, SSQD = Single Sided Quad Density, 
0500 = Double Sided Qued Denaity: ТР! = Tracks рег inch 

Buy with Confidence 

То gei the fastest delivery from CE of your Wabash computer 
products, send or phone your order directly to our Computer 
Products Division. Be sure to calculate your price using the CE 
prices in this ad. Michigan residents please add 4% sales tax or 
supply your tax 1.0. number. Written purchase orders are accep- 
ted (rom approvad government agencies and most well ratad 
firms at а 30% suraharge for net 30 billing. All sales are subject to 
avallability, acceptance and verification, All sales are final. Prices, 
terms and specifications are subject to change withaut notice, All 
prices are in U.S. dollars. Out of slock items will be placed on 
backorder automatically unless CE is instructed differently. Min- 
imum prepaid order $50.00. Minimum purchase order $200.00. 

Intemational orders are invited with a $20.00 surcharge for 
special handling in addition to shipping charges. All shipments 
are F.O.B. Ann Arbor, Michigan. No COD's please. Non-certified 
and foreign checks require bank clearance. 

For shipping charges add $8.00 per case or partial-case of 
100 8-inch discs or $6.00 per case or partial-case of 100 5'à-Inch 
mini-discs for U.P.S. ground shipping and handling in the con- 
tinenta) United States. 

Mall orders ta: Communications Electronics, Box 1002, 
Ann Arbor, Michigan 48106 U.S.A. If you have a Master Card 
or Visa card, you may call and place a credit card order, Order 
toll-free in the U.S, Dial 800-524-441 4. If you are outside the 
U.S. or in Michigan, dial 313-994-4444. Order your Wabash 
diskettes from Communications Electronics today. 


Copyright 1982 Communications Elsctronms Ad #110582 


mane nee “association E> О 


7 ilia $ wabash 
800-521-4414 error-free 


In Michigan 313-994-4444 diskettes 


ты 


M COMMUNICATIONS 
ELECTRONICS" 


Computer Products Division 


854 Phoenix О Box 1002 О Ann Arbor, Michigan 48106 U.S.A, 
Call TOLL-FREE (800) 521-4414 or outside U.S.A, (313) 994-4444 


BYTE May 1053 549 


EPROM PROGRAMMER, 
EMULATOR AND 280 
COMPUTER ALL IN ONE 
$495 SYSTEM, $299 KIT 


| 


-$788, 2716/2098 nius 2732/2. 284 ны, 
ТІ personality otis bei err labor adngnra 

5-100 memory board extension 

lone Нула img" fab.issus p iut) 

‘RUT dieses ней d nclude саланы паг power 
supinus mu ТЕ | 


Yang Electronic Systems, Inc, 
зот Compion Ave.. апга] Md 20707 
(301) 776-0076 


Сігсів 483 on inquiry card. 


ТЕМ PC DISK DRIVES 
ТАИПОИ TM100-2 OR 
COC 9409 (0/5, 320 KB) T- ‚ .$249 
2460 SERIES 8" THINLINE FLEX DISK SUB- 
SYSTEM (UP TO 2 4 M8, 3740 FORMAT, ATTRAC: 
TIVE DESIGN, ЗИН x 1970 х 180) From $1,930 


MAYNARD DISK CONTROLLER . 5165 | 


| IBM RAM & 
MULTIFUNCTION CARDS 
QUADRAM z 
AST. T— 
TALL TREE SYSTEMS _ 
ШЕ. . E 


APPLE*^ DISK DRIVES 
DATADRIVE 
APPLETTE | & ii 
(UTILIZES V2 HT. ORIVES) 


IVSIICHO 2€ PERIESS 


305 S. State College, Suite 135 
Anaheim, Calilornia 92806 


(714) 632-8512 | 
to? а 


Circle 147 on inquiry card. 


OPEN THE HARDHAT'S DOOR FOR BIG SYSTEM SALES 
WITH CONSTRUCTION ESTIMATION SOFTWARE (CES-II) 
* Nerstile -Rama са almost any 64K system. 


€ Easy fo Learn-Weli documented with complete zample job E 


s Essy ю Use Оа screen menu м alf times. 

е Lage dala база historica! costs Wigs. 

v Assembly costs intermixed wilh single line item costs. 

= United quantity entries with units calculations. 

= бай to әй types Contractors, Subcontractors, Architects. 
Oevelopers. Project Managers, Reps. Maternal Suppliers. 

CONTRACT MICROS, INC. © (404) 575-3533 
441-0 veu Place WE е Айа, Beorgla 30324 


Circle 137 on inquiry card. 


TeleVideo Users! 


933 Mounties View Пу Suus 114 
Lalapan. Санеты 94549 
HIR t TMT 


MEGA-BYTE 


| «9 2,W. быз STREET 
800-327-1013 FORT LAUD. 8145334 


TYCOMP 


PRINTERS CALL FOR APPLE (i E 
Prowiter > 180 ™ Pap а ВЫ-РС 
Prowler - 800 = Ses LOW - LOW PRICESIN 
ЕЕЕ Ма! - MONTE CARLO 
сенін Н - 775% баг 
Epson FX-80 - Сай! — A 
OKIDATA - ML97 ~ 570 = US. ROBOTICS - 
OKIDATA ML93- 999° — 1200 BAUD MODEMS 
Star-Gemuni 10 and 15 - Сай CALLI CALL! CALLI 


Pius а (ull ine of letier A LARGE MAGAZINE AO 
quality and Gob Mal loge МОТ ALWAYS INSUF 
Punttis YOU THE CUSTOMER WITH 
MONITORS FAST BEAVICE AND 
Ретсеһоп Graphics Са!) COMPETITIVE PRICING. 
AMDEK 300-179" WE OFFER LOW PRICES! 
AMDEK Color l- 289” | SUPPORT! AND EFFICIENT 
АМОЕК Соки И - 675 = FRIENOL Y SERVICEIN 


MASTERCARD AND 
VISA ACCEPTED 


Se 
а 


CALL (803) 677-2468 
ORDERS — CALL COLLECT 


TYCOMP 
700 W. Poinsett St. 


Greer, S.C. 29651 
WRITE FOR FREE CATALOG 


Circle 486 on inquiry card. 


NEW PRODUCT! 


CP/M 280-А 
SINGLE BOARD COMPUTER 

е On board video е Wide fine ond thin Hne graphics 
ө 128K of RAM e Sasi Interface a Floppy disk con- | 
Iroller fot up to four 5-1/4 and four B inch drives, | 
single/double density simutianeausly е 4 serial 
ports ә Full Centronics printer port ғ Expansion 
bus е Extended track buffer e 16K printer butler 
* DMA ә Compact size (8-1/4 x 12-1/4) 


$ 7 50.00 3-6 weeks delivery 


INSIGNE ENTERPRISES. CORPORATION 

373 N Weiirin ave Suge 12 a a 

Los дәштігі CA ЙЕНІ [2114611262 2922 
beans DEM. inlirhE uhi Bising Weippe 


Circie 227 on Inquiry card, 


CROSS ASSEMBLERS 


AND MICRO SIMULATORS 
written in FORTRAN IV 


сазын ыйлага пл maid 
a fan ied Pogam e any Ы 


=] МС55502 ome COP1802 
MC6809 МС65805 мС6801 МС5800 


Now you can assersbie and гип FWCIODIOCESSD! рес ams Оһ msi 
system that sapperts FORTRAN, then ти 
mSWCro Асом and откізу can Op run серамеу er 


АБЗЕЛ 
= 
В 


палоси pe- oy Pattapa pices tiude FORTRAN 
кошо оное по тре manng and sapang Free 
La FIGHT OF VERY g аа: ішу prepad orders 

Сай іші Guias ай рахит левым Quanity prices. жанаша 


INTELLIGENT DEVICES, inc 
PQ Bor 163 Ол, СО 60435 
2038 400-0112 


Circle 232 on Inquiry card. 


| SBC 8671 
, Basic 


trol computer. 


Features: Zilog 20671 microprocessor with 2K 
basic маси и 13 A -e 
user memory. 48 para гын, 
-p - dd loop serial communications, 
NOW Gen. ¥ 


gno & — Yaf- $ оо 
sions also available 285% 


“ZR в а Tradenar oi Ilog Comp 
Lehmann & Associates 
Р.О. Box 506, Maumee. Ohio 


(419) 881-0867 


Circle 259 on Inquiry card. 


JBEs Speech Synthesizera usa the 
Voirax SCD Phoneme Synihesizer 
chip. The 80-01 phonetically eyn- 
ihesizes conlinuous spesch of 
uniimilud vocabulary, The &C-01 сап. 
laina 64 different phonemes and 4 
сеніп of inflection accessed by an à bit 
code. i1 requires 10 Byles par second 
кн continuous speech. Both boards 
have an audio amp for direcl соллас- 
tlon to an B ohm speaker. 


Documantation includes basic user 
programs, а chart and sling 
of coded words to мір you get started. 
Documeniation for the Apple 
№ Speech Synthesizer includes a disk 
with lext lo speech program. 


81-088 Apple i| Speech 
nihealzer 
81-420 Paralial Input Speech 
Syntheelzer 


Pricas include the 8C-01 Chip 


5C4180ld separataly tor $ 95 


JBE A-D & D-A Convartar can o Josa 
wilh any sysiem having ра 

a Interfaces wilh JBE Pargll NO G 

а С-А Conversion tima — a | рр 
version time — 206 « ИДЕ 
power supply • Рағаша Input 

puts include В dala tines &. 
lalches * Analog inpots & ntpote am 
madium impedanpa б $2 6 vali rangs. 


79-287 ASSM. $78.96 


Bare Bog 


Your computer can control power to 
your inlər, lights, stetso & any 
120УАС appliances up іо 720 watts (6 
amps ai T20VAC) Input 3 to 15VDC = 
2-14MA TTL compalible • ísojation — 
1500\ * Non zero crossing * Comes in 1 
or 4 channel version 


ASSM. $13.95 
$5.96 


8502 MPU, 6522 VIA, 2716 EPROM, 2114 
RAM singla board computer. Single 5 
voll power supply al 400 Ma. Two in- 
dependent B bit UO ports with hand: 
shake lines. ВС controlled 1 MHz clock. 


Сеттрініг decumentallon, UO linas use 
50 pin edge connector. Data and аф 
dress lineas are nol acosssibie, Mod, for 
2532 18 inciuded. EPROM leno] пошо 
ed. 1K RAM, 2K EPROM, 2 DO porth. 


2.80 MPU, 2:80 PIO, 2716 EPROM, 2114 
RAM single board computer. Single 5 
voll power supply at 300 Ма. Two in- 


dependent B bit 10 porte with hand- 
shake lines. RC cóntiolied 2M Hz clock. 


Complale documentation. 1Ю finas use 
$0 pin edge connector. Data and ad. 
dress lines are not оссоза Ме. Mod. lor 
2522 із Included, EPROM is not includ- 
ed. 1K RAM, 2K EPROM, 2 V0 ports. 


Аязт. 3129.05 


[ VIDEO TERMINAL BOARD 


This № а completa sami alone Video 
| Terminal board. All that ie needed bosidas 
this board is s parallar ASCII keyboard, 
standard NTSC monitor, and a power 


supply. 
+ 6502 Microprocesaor 
* 8545-1 CRIT controller 
е 2716 EPROM char. gen. 
* 2718 EPROM program 
а АК НАМ (8116) 
e RS232 UO for direct нес лт to 
compulsr or modam 
* ВО columns X 26 lina display 
« Sua 6.2" X 72" 
• Outpul for apeaker (bell) 
«Power +5 700 Ма. 
+ 12 50 Ma. 
~ 12 50 Ma. 


This board ів avaiable assembled and 
ыо. В2-018А $189.95 
Bare board wilh ЕРАОМЕ 

and crystal. 82-0108 $ 89.95 
Both versions come with complete 
documaniation, 


SPEECH SYNTHESIZERS | 6502 MICROCOMPUTER | MIN: VIDEO 40X24 


This board can be used (o add a video 
display to your АМ or oiher computer, 
Н can also, with the addilion of a 
parallel keyboard, БУ power eupply and 
viden monitor, be овас as a home gom- 
poler. И will гөл Tom Pittman's Tiny 
Basic. The 2716 character gen. will pro- 
duca 256. 8x9 characters, ASCII upper 
and lower casa and graphic characters. 
The 44 pin expansion connectorcan be 
эз to. ard up to 6K of memory oraxira 

VO ports, Power requirements: 5 volts 
600 МА З wats. 


Documentation includes schematic, 
Parts i, connector gin ou!s, and 
source Патио lor video Шарау and 
Monitor. Control character response: 


Н back spaca 

| up one line 

4 line teed 

L clear screen яга home 

M carriage ratum 

U forward space noo dasiruetive 


“The uuraer ts flashing обе Уре. 


Bz-140A asam, WIO EPROMS $149.95 
Character Gen, А? $ 19.95 
Tiny Basic + Monltar г 
ВРЮ Рага!!! inpol $3 

Е 70.01 


Bare Board with doc. 
JBE | MICROCOMPUTER 


JBE'a7.75x 11,75 802 base Microcom- 
puter has the capacity for 18K of 
EPROM, 44% of RAM, B Parallel Ports 
and 7 Seria) Port. Молһоғ and Tiny 
Basic are also avaliable. 


Both versione Include sockeis lor 
27163 or 28223, B 16 pin sockets far НО 
Int&rfacing and в 0825 connector for 


d dala linas are brought 
ло the 50 pin edge соппес- 
to the Apple И bus.) 


T БЕ го aiso features power оп газе! 
and caxsatte (nteríace. 


B1-030C Fully 
Populated 
81-030М Pariiaily 


Populated 
2718 EPROM 
(with Tiny Sania} 


Single board larga scale Integration 
Microcompuler. This 4.5 x 6.5 board 
овех the 6602 Microcomputer, two 8522 
VIA's lour 2114 ВАМ", 2516, 2716 ог 
2532 EPROM. The fully bultered 22/44 
pin hus ің similar to the КІМ", SYMP, 
and AIM* expansion connector, The 
four 8 bit VO poris connect Ihrough 16 
ріп dip sockets, This board was design- 
ed for conirol and I5 ideal (ог Personal 
and ОЕМ usa. 


в 8502 MPU 

а Two 6522 VIA's 

» Four 2114 RAM's (2K bytes) 
s One EPROM 2516 or 2532 
= Crystal clock 1 MHz 

е Requires 5V 1AMP power 

» 4.5 х 6.5 cord 


Power on rasai 
orm 
ur mask-boih 


FHERIPHERALS FOR 
SLIM 


RAM EPROM Memory 
81-330A Азат. ҰЮ Memory 
31.3308 Bare Board 


€ Hot Mother Board 
81-2204 Assembled 
81-3206 Sure Board 


24 Hour Ява! Time Clock 
B1-350A Assembled 
81-3508 Bare Board 


Analog UO interface 
81-0384 Assembled 
81-0388 Bare Board 


12 Port Parallel ІЮ (B-5522"5) 
82-0384 Asagmbiad 
82-0388 Bare Board 


Tiny Basic + 
Monitor EPROM 


ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING, INC. = 1014 CENTER ST., SAN CARLOS, CA 84070 


Circta 62 on Inquiry card, 


(415) 592-8411 
WILL CALL HOURS: 9ат - 4pm 


ADD SALES TAX IN CALIFORNIA е ADD 5% SHIPPING & HANDLING 3% FOR ORDERS OVER $100 
10% OUTSIDE U.S.A. 
ADD $1.50 FOR C.O.D. 


BYTE Мау 19833 55% 


Made in 
Amarica 


RS-232 DATA TAP... 


Can De used lo monitor the dala which is Being 
тапете and received on a R5-232 lina. Drives a 
printer, CRT or any other RS-232 receive typa 
device. Requires no AC power or ballaries to operate 
ORDER NOW! Ом $34.95, plus $1.75 shipping 
and handing, iL res, add 5% sales Tax); we accept 
МС or VISA. FREE tltusirajed catalog of probtam 
soning equipmen| Phone 815/539-5827, Make 
checks payable ta: 


B-B electronics 
| Box 475B, MENDOTA, IL 61342 


Circle 58 on inquiry card. 


Full Size Keyboard 
Conversion | 


- Easy То Install 
No Soldering — No Мовсес 
4) Keys with Full Sie Space Bar © Allows Touch Typing 
Sama Key Layouts as Эмм 9 Two Color Keytups 
Keyboud Case Holds Roth Naybaerd aad Computer 
Commonds and Graphic Spoed Dot an Koytept 
16K Piggyback RAM Module ға мх.15 $49.95 


сл SUNTRÜUNICS CO., ж 


noce 213-844-1149 
паша СЫН Сы 1-800-421-5775 
Or wend Cimek ei WLO. ter 
РО. Bax 1967 Hawthorne CA 80250 
Саон пани ndi ҮН мін un. 
балары, нін WEA Maarand ксіні адаса date 


Golve алуын dier probne, ing Й OOT шызіков 
tested Dywan dinkaties. АЙ orders shipped 
from stock. within 24 hoere. Call toll FREE 
(800) 235-4137 for prices and information. 


100 Foothill Blvd. 


San Luts Obispo. CA 


93401 (In Cal. call 
(805) 543-1037 ) 


Circle 347 on Inquiry card. 


oun PC 100" SOFTWARE PACKAGE TURNS 


your IBM PC (что д 
arc? мт100 or утта 
болқыншпа ternal 
Наций: 64k,1 drive, monochrome or color adpt wills 
25х00 dispiry, arync adpi, and [BM DOS or QUNIX? М 


PRICED: $88. (Std. VT100 function) 
Ори: Local Printer & Сару to/Irom Disk. 


GMS 7526 MITCHELL RD, 
SUITE 101 CALL ОК WRITE 


EDEN PRAIRIE, MN 65344 012 937-8194 


МА os ragain ud mdemarh of токпан Buskeate bazni. 
DEC VT te тый] (сымтамһа et Оин Enuipaen] Олар 
СОМ 4 a adore af ынтыға Sohma Syrtes, 

PETOG, CAES лен инана al Camarat Miei Sy eters. 


Cirole 205 on Inquiry card. 


n 
Powerful — Economical — Prafassional 
Penpherals tor your Appia И: 


A/D 12-54, 16 Channel $450 00 
ә Carne СРО билесе ot Charis ^C 12 00 
в Нит. 10: 5: 235, 5 Ш 
. Hap: Siod 25 м ser Conersim 
Эзел Dnk or PRIM 
в ^Annstabu Балқан Ниетті Р 


Ultra HOA Board Editor $190.00 
& 7 пы APH ТП? 


1 г " 
Ыга yu 


а Риты Gi Е I iua! Prist 
i Емі 1 яз Ғаттрғашг 


FAST 

Factory 

Floppy Disc 
Drive 

Repair 

Specialists in the repair of: 


Shugart 

Tandon 

PerSci 

Pern Sci, inc. 


, 18624 Daphne Avenue 
| Hawthorne, СА 90250 
(213) 777-4070 
TELEX 687444 


Circle 356 on inquiry card. 


350 Сһағ/бес Low Cosi Loader 


Solid stata photoslectronic componanis read 
all slandard 5, б, 7 or 6-leval tapas. Smooth, 
quiet AC drive. Raliabla high-speed paper 
{вре dala eniry. Data amplifiers and "char- 
acter ready" outpul available for CMOS or 
TTL interfaces. Standard interface ar to your 
interface spacitications. Fantold boxes avall- 
able. 

Addmaater Corporation, 416 Junipero Serra 
Drive, San Gabriel, CA 91776, Telephone 
(213) 285-1121, Telex: 874770 Addmasler 
SGAB 


Circla 14 on inquiry card. 


ІЕЕЕ-488 TO ТН5-80% INTERFACE 
Everything needed ta add powerful 
BASIC СРІВ.488 controller capability 
{п TRS-80 Model 1 or 3, Level 2 or 
DOS with a minimum of 16K. 


a | 
а-ы; 
For Моде! 3 
Operation uer el $ 
Operation 


2. 
| ЕЧ 


Model 488-806 or 488-BOC Price: $375. 
+ shipping. msurance & fux 
WHEN OROERING SPECIFY DISK OR TAPE 


SCIENTIFIC ENGINEERING 
LABORATORIES 
11 Nail Drive е Old Bethpage, NY 11804 
Telephone: (516) 694-3370 
“Тгәбета of Tandy Corp 
There ig no атанап berwesn Scienitilc 


Engineering Lebarataries and Талау Com о! 
Бәгіп Shack 


Circle 404 on Inquiry card. 


514°’ Disc Drive 
100% Apple* Compatible 


ІҢ 


$228.00 га. w/o controller 
$288.00 ea. w/ controller 


Replacement parts for Аррів" it: 
Computer Case $145.00 ea. 
Keyboard $ 95.00 ea. 
switch Power Supply $125.00 ea. 
Cal! or send check / money arder to: 
VSC TECHNOLOGIES INC. 

1212 E. Main Stree! 
Alhambra, CA 91801 
Phone: 213-281-4914 
Telex: 69-1300 
EA BURRS oe 9 
{Add 7% for shipping А handling.) 


Circle 480 ой Inquiry card. 


WE WILL NOT BE UNDERSOLD 


TERMINALS 
Zenih 21-1 $595.00 
ženih 2-18 $679.00 
Televideo 910+ $569.00 
Televideo 925 $779.00 
Telovidas 950 $978.00 
Sanyo CRX-1100 CALL 
с=т= a zc 

COMPUTERS 
Sanyo МВС 1000 64K CALL 
Sanyo МЕС 1200 CALL 
Sanyo МВС 2000 биа! 5%” CALL 
Sanyo MBC 3000 dual 8” GALL 
Sanyo MBC 4000 16 BIT CALL 


ALL SANYO COMPUTERS INCLUDE 
WordStar, MallMerge. CalcStar, SpettStar, Into Har 
Franklin Ace 1000 GAK CALL 


Franklin Ace 1200 1264 CALL 
Call lor our Special System Packages! 
SS ee | 
TELECOMMUNICATIONS 
Novation Cat $139.00 
Novation J Cal $119.00 
Novation D Cat $165.00 
Novation Apple Cat $209.00 
Novation Apple Ca 1200 haud $629.00 
Novation Sman Cal $199.00 
Novation Smart Cal 1200 baud $495 00 
Hayes Micromodem (1 $293 00 
Hayes Smarimodem $239.00 
Hayes Smarimoden 1200 baud 5569 00 
Hayes Chronograph $225 00 
Signalman Mark | $89 00 
Signaiman— ВМ $189.00 
ee a ee el 
DISKETTES 
Verex 5%” $23.95 
Varbalim 59 $26.95 
Verbal 8” $36.95 
Verbatin Head Cleaning Oiskella $9.95 
Maxed МО! БМ" 528 95 
Малай МОЯ 5v" $44.05 
Maxell РО} 8“ $37 85 
Maxed ЕС2 8“ 544 95 
5%” Fila Вок 619,96 
B" File Вох $21.85 
Cm M 1 cáo ПЕЧИ ÁSá ÉD 
MONITORS 
Sanyo 9" BEW $158.00 
Sanyo D" Green $165.00 
Sanyo 12" BAW $178.00 
Sanyo 12" Graen $199.00 
Sanyo 13* Color $338.00 
SMD 13$" Color $339.00 
Comar 13" Color $328.00 
Аткіпк 13" Color $328.00 
Zenith 13" Color RGB 5589.00 
Zenith 12" Green $99 00 
Electrohoma 13" Color AGS $695 00 
Taxan 12" Ambar $139.00 
Талап 12" Green 5129.00 
Тахап 12" Medium Res Color $319.00 


Taken 12" Hi Fs Color $529.00 


The CPU Computer Corporation 
Announces: 


CPU net 


The Local Area Network thal uses 


real CP/M” for Apples. CPUnet 
allows you to run hundreds of 
popular CP/M” programs, on your 
Appie terminals, without disk drives! 
Call for more information 


$2995.00 


| master charge 


LE LL E 


APPLE ACCESSORIES 
18K Card by Microsoft 579.00 
TR Card бу Saturn $199.00 
ВАК Card by Saturn 5419.00 
128% Card by Saturn $585 00 
SoltCard Plus by Массой CALL 
Keyboard Enhancer by Videx $125.00 
Videctarm by Videx 5255.00 
Game Paddle by TG $49 00 
ick by TG $49.00 
Pkaso {0-12 Card $159.00 
Flatso ЕР- 12 Card 5159 00 
Рклко АР-12 Card $159.00 
Phaso NE-12 Card $159.00 
System Saver by Kensington $75.00 
Microbutter |! 16K (Apple) $229.00 
Microbuffar 11 32K (inne) $258.00 
Microbuffas | 64K (Line) $319.00 
Add-Ram 16K by ALS $79.00 
Z-Card w/CPM by ALS $225 00 
Z-Card G4K by ALS $298.00 
Smanerm by ALS $249.00 
Smarter |І by ALS $149.00 
Dirt Cheap Video by ALS $75.00 
Color I! Card by ALS $149.00 
ee ee —— 
APPLE SOFTWARE 

MICROPRO 
Мю аг $378.00 
Арш рне $190.00 
Spala $190.00 
Dallasia $259.00 
CalcStar $115.00 
VISICORP 

$199 00 
Ман term $85.00 
ViziDex 5199.00 
МР $168 00 
Маа 5199,00 

$259.00 
VisiTrends Piy 5259.00 
Vigil ink $199.00 
Visicnic Business Менн $89.00 
MISCELLANEOUS 
Micro Terminal §69.00 
Screenwriter И $99 00 
Dictiónaty $79 00 
DB Master $159.00 
PFS Filing System $99.00 
PFS Report 5750 
PFS Graph $99.09 
Easy Writor Pro $199.00 
Easy Matter Pro $79.00 
Z-Term Pra $129.00 
Word Hand her $149.00 
MultiPlan by Microsoft $228.00 
dBase (1 $469 00 
HewardSoh Tax Preparer $148.00 
GN a ee 1 

IBM PC HARDWARE 

Quadam 1284 Ram Card $599,00 
Quadram 192K Ram Card 57 18.00 
Quadram 2564 Ram Card $795.00 
Hicrosott 64K Ram Card $399.00 
Hicrosott 152K Ram Card 5699.00 
Microsoft 2584 Ram Card $799.00 
Joystick by TG $48.00 
Tandon TM 100-2 Raw Drive $279.00 


Е SSE x wc SS cC 3) 
TO ORDER CALLTOLL FREE 
1-800-343-6522 


For fast delivery, send certified chacks, money orders, oF 
gait io arrange direc! bank wire Iransfers. Personal or com- 
pany checks require one to ihres weeks la clear. АЙ pricas 
mre тай! order only and are subject to change wilhout 
посев. Call far shipping charges. 


| The CPU Sho 


DEALER INQUIRIES PLEASE CALL 1-800-343-7036 


IBM PC SOFTWARE 


INFORMATION UNLIMITED 
Easy Writer $289.00 
Easy Spelier $149.00 
Easy Ғйет $319.00 
VISICORP 
VisiCate 256K $199.00 
VisiDex $208 00 
МР $259.00 
Viel Rend Piol $269.00 
VissSchedule $259.00 
MisiWord $329 00 
MICROPRO 
WordSlar $378.00 
Магда $185 00 
MISCELLANEOUS 
SuperCalr $279.00 
Super Wrller $259.00 
Home Accountant + $129.00 
dBase |! $495.00 
DISK DRIVES 
СС! 121 add-on for Sanyo МЕС 1000 $359.00 
ССІ 100 for tha TRS 80 Model | 
5" 50 track $299.00 
Corvus БМ with Mirror $2895.00 
Corvus 10M wih Mirror $3879.00 
Corvus 20M wiih Mirror $4575 00 
Rana Systems for the Appie |) 
Elite One 40 track CALL 
Еме Two BO track CALL 
Elite Three 80 track, double sida CALL 
Elite Cantrolter GALL 
Sanyo EFD 160 $898.00 
ESE ee ee ee eee) 
Fahd 

16K Aam КИ for Appia |І 

and TRS B0. 4116 chips 

200 nano seconds $17.50 

PRINTERS 

NEC 3510 Serial $1595.00 
NEC 3530 Parallel 51629 00 
МЕС 3550 for Ihe IBM PC 51995.00 
NEC 7710 Sanal $2260.00 
NEC 7720 KBR $2675.00 
NEC 7730 Paraltal $2250 00 

n MX 80 CALL 
Epson MX ВО FT CALL 
Epson MX 100 FT CALL 
Epson FX Series CALL 
Epson ВХ Seres CALL 
IDS Microprism CALL 
{09 Prism 80 CALL 
(DS Prism 132 CALL 
Okidata 82А $479.00 
Okidala ВЗА 5729.00 
Okdata 84 $1149.00 
Sanyo PA 5500 Litter Quality £859.00 
Brother HR 1 Letter Quality $839.00 
"toshiba P 1350 180 CPS 
Letter Оцаіну CALL 


Сай For More IBM Sofware And Accessories 
CP/M ін в ragisiared trademurk of Digital Research. 


SPECIAL OF THE MONTH 
SANYO PR 5500 
LETTER QUALITY 


PRINTER 
18 CPS—DAISY WHEEL 
BI-DIRECTIONAL 


SCALLS 


ор = 


420-438 Rutherford Ave., Dept. BY-5, Charlestown, Massachusetts 02129 


Hours 9 AM - 9 PM (EST) Mon.-Fri. (Sat. till 6) 


Technics) infarmalion call 617/242-3361 
Circle 140 on Inquiry card, 


TWX- 710-348-1796 


Massachusetts Residents call 617/242-3361 


Massachusetts Residents add 5% Sales Tax 
BYTE May 1983 553 


EIA RS 232-C 
Quality cables with immediate 
delivery and low prices. 


$12.00 + 18/ft. 

12.50 + .27 fit 

13.50 + 33/it 

14.75 + 44/lt. 

17,00 + .55/it. 
Specty: Male or лата connectors, length of 
cable and pins to be connected СЕМ 4 quantity 
discounts available (о qualltied customara. On 
prepaid orders add $5.00 for supping/handing, 


We also supply connector parts, bulk 
cable, ІВМ, DEC Сотрашые А Centronic 
саб шв. 


Communication 
Cable Company 


319 Louella Ave. Wayne, РА 19087 
215-964-9404 


Circle 103 on Inquiry card. 


Circle 143 on Inquiry card. 


BOriginate/Answer UDS 212 LP Modam 
$395 


IMMEDIATE DELIVERY 
* Compatible with He 212 modema {1200 bps only) 
s Така лыны —n6 АС connection required 
и Símpliflad controls = никла and originacxabhewar andy 
а Dweci-connect іп dial-up network 


INNOVATIE crushed. 
1171 W. Dentes Rood 
жш 


Сис 236 on Inquiry card. 


ONE BOARD CP/M SYSTEM 
FOR NETWORKS 


& Юры [Ж ініме 
е JO MHZ 608s CPU 
RAM 


. @Н0% Тї] = 
Суы ғыр tink Op. aen 2190 

h or Мәйтт 
autocontral e 


Беги | 


Maryland Н ferent MO. 83042 
{та тоғанда 


Circle 54 on Inquiry card. 


Single Board Computer 


6800 MPU, serial 1/О, parallel ИС, RAM, 
EROM, 44-pin 4%” x 6*5" PCB 


EXPANSION MODULES 

RAM, ROM, CMOS RAM/baftery, analog 
70, serlal 1/0, parallel I/O, caunter/ 
limer, 488 GPIB, EROM programmer, 
power fail delect/power on reset 


| Winter Corp 
Lofoyesé, ІН атты 
347-742-8478 


Circle m on Inquiry card. 
RTL 


Relocatable 
Threaded $ 150 


Language 


RTL fs a new language which ratains the 
speed and extensibility of Forth but adds many 
additional advantages as а result of its more 
structured dictionary. Names, code, and vari- 


ables are all tored in separate areas for easy | 


generation of headeriess, romable code АЙ 
code ts relocatable. ATL supports local vari- 
ables, multitasking, redirected ИО. and even 
allows definitions to be changed retroactively. 
All source code is included Versions are cur- 


rently available ar under development for | 


68000, 5809, 8080, 280, 8084, 8088, and 
6502. 


RTL Programming Aids 
10844 Deerwood SE 
Lowell, MI 49331 
(618) 897-5871 


Circle 396 on Inquiry card. 


>. ЖЕ 
‘INTE RFAC 


lor tha Apple 1 


tha FLY BOARD & an ОГ) түйіп Ки Apple 
Cry wy went іп lenem Pa Ry 
c Auer 


2K bytes Ё О vn ол Ғы 


т АО uamd Op rtis ВАС o OCS 
2-3 DIP Jumper Cables 
ж сис! fo ұсы рук 


Supper Moterials inciuded: 

Voas Mona өзектен елегі o gum "m ice 
Gne ine те acest 

kammon Gerd сосын of c gonca 

Барыны? Hotebost (26 pope bocho capio. 

&522 Debe Бин aspi miencod шті 


NEW QUICK LOW-COST uP DEBUG AID. ti you 
program, engineer. test, or repair micros, try 
this new invention and save endless time and 
eltort. Shows you program flow, address, 
data, VO, timing, and stability into on 256 
LEDs Telescopic and microscopic views, Easy, 
quick, rugged, portable. A smart alternative 
or addilion іо multi-thousand dollar instru- 
ments, MICRO VIEW? rs just $749 complete. 
Order today on 14-дау [rial or circle aur 
number for color brochure. Micro Logic Carp, 
РОВ 174, м5. 100 2nd SL Hackensack, NJ 
07602. (201) 342-6518 


Circle 297 on Inquiry card. 


5] UP COSI SORS Ны мар ШАН | ғ 


+e + è LOGICSIM * * 4 


CP/M based 


т 
vef ^ З, 


Praet чу E° IRM Л 5^ APPLE Vive wei iae cot 
Sih lo Ф vitm APPLE'S nih CP/Al conde місе) price ЗЕ 


for nnde ielonmatiog, ғаз 12061 STEIG, Oe өкім 
КИ 4880014 TES, АЗИ Spores Dr. ан Jus. ГА WSIZS 


(PLE, САМ. LODICBit «are tradsaarkba uo! appt 
smputer. Dti Ead Wéeuearch and Esg ASSOCIATES 


Сігсів 179 on Inquiry card. 


THE MOST VERSATILE MICROCOMPUTER 
YOU CAN BUY ISN'T SOLD IN ANY STORE. 


Belore you start hunting from store to store 
[ог the ideal microcompuler, consider this: 
you won't find it. 

That's because the world’s most versatile 
micro is available only from the manufactur- 
er. It's Lobo's MAX-80™ And, dollar for dollar 
...fealure for feature, there isn't another 
system thal evan comes close. Here's why. 


LOOK WHAT $945 BUYS! 

° 128k RAM standard. 

«CP/M Plus included (CP/M 2.2 
compatible). As a low-cost option you can 
get LDOS, and run most TRS-80 Model III 
software. The MAX-80 with CP/M and 
LDOS gives you access to more software 
Ihan any other system! 

* 5MHz 7-808 processor increases Ihe 
speed of program execution by 25096 over 
Model III or SotiCard/Apple. 

« Ail disk interfaces built т. Plug т any 
combination ol 5%” floppies, B" floppies, 
and Winchester disks. 

* Software-selectable 24 x 80 {under CP/M), 
16 x 64, and 16 х 32 (under LDOS) screen 
formats. For lull compatibility with CP/M 
and TRS-80 applications. 

* Two AS-232C serial ports for modems, 
printers, or whal-have-you. 

* Centronics-type parallel port. For any 
printer using this standard interface. 

«a Extra-rugged construction wilh heavy-duty 
case and sculptured full-stroke keyboard. 

* Built-in numeric keypad with 4 
programmable function keys. 

» 1-year limited waranty on hardware. 

» Pius: all characters (both text and 
graphics) are software delinable; built-in 
clock/calendar with battery backup; and 
buffered МО expansion port. 


„ч ТО GET ONE... FAST! 

t just $945, the MAX-80 could be 

ing you've been looking for in a 
computer rder yours today by calling 
Lobos toll-free number. And, while you те 
at it, check the great prices on Lobo's 
superb peripherals. 

Then, feel free to go window shopping 
again. You'll be amazed al how good you 
[ael at having bought a MAX-80 in the 
first place. 


CPU and Accessorles 
MAX-80 computer with 
CP/M Plus 

300102 12" (diag.) high- 
resolution anti-glare green 
phosphor monitor $ 175 
300104 12" (díag.) high- 
resolution anti-glare amber 
screen monitor 


LDOS operating system 
(version 5) 


Dual 514" Floppy Disk Systems 


003120 single-sided, 40 track; 

180kB per diskette $ 690 
003420 double-sided, BO track; 

T20kB per diskette 1,175 


Dual 8" Floppy Disk Systems 


NOTE: Lobo CP/M permits reading and 
writing standard single-sided, single density 
CP/M disks with either of these systems. 


Prices &ubyeci Io change wihout notice. 
Circle 262 on inquiry card. 


004120 single-sided, double 
density; 577КВ per diskette 
004220 double-sided, double 
density; 1155kB per diskette 


$1,185 


31,485 


Winchester Disk Systems 


005020 514" system: 4.8MB hard 
disk plus 720kB floppy (double 
density only) $2,405 
005520 8" system: 8MB hard 
disk plus 1155kB floppy (double 
density only) 


(6) 1983 Lobo Systoms 

MAX-80 i5 a registered trademark of Lobo Systems 
Incorporated 

ey Plus and CP/M 2 2 trademarks ol Digital Researon 


M Mode! НІ trademark of Tandy Corp. 
t Corp 


SoattCard trademark of Microsolt 


‘fhe ple trademark ol Apple Computer 
trademark ol Logical Systems Inc. 


ати INCLUDE SHIPPING WITHIN THE U.S.A, 
alfomin resicenis add 6% sales lax. 


Payable by credit card, check, money ordar, or 
Paha cre 


$3,085 


МАХ-80 


The Lobo Warranty 
All Lobo hardware products carry a 
limited 1-year parts and labor warranty. 


Call or write for complete warranty 


SS aie 
ше) 
ORDER NUMBERS: 
(805) 683-1576 (800) 235-1245 
(800) 322-6103 (In Calif.) 


Telex 658482 
Hours: ?AM-5PM Pacific Time 


b 


statement, 


LOBO 


a: - 
356 S. НЕС. : Е v 08 CA 93117 


BYTE May 1983 555 


Verbatim 
flexible disks 


Call Free (800) 235-4137 for 
prices and information. Dealer 


inquiries Invited. C.O.D. and 


charge cards accepted. 


PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo, CA 
93401. In Cal. call 
(800) 592-5935 or 
(805) 543-1037 


Circle 347 on inquiry card. 


ANALOG «P» DIGITAL 
DIGITAL= ANALOG 
CONVERSION MODULES 


SOFTWARE 
GAIN CONTROL 


"PP ple ace test $100 ө 1*5 bre 

r T " пові. high and low ариз gain 

fram 1 to 1024 

8, ij 18 «hunesl 

programmable geen тегенеге 
1 


| comple ond hold отрйбе 
i олард to digitei 


For addipanal details about the AD-100-4 and other 
m Califernia аға Corporation 100%, nünnauali 

tested, ап генабінгу products, circle the reader 
Service card number below ос for faster response 
write or call us 


CALIFORNIA DATA 


CORPORATION 
3475 Old Conejo Road, Suite C- 10 
Newbury Park, CA 931320 


1805) 498-3651 


Circle 86 on Inquiry card. 


NEW REPLACEMENT 


RIBBON CARTRIDGES 
EPSON к з 


Please 200 5.75 aa shippng/handing 
WE HANDLE MOST POPULAR CARTRIDGES, 
SEND FOR PRICE LIST 


LABELS 


$12.00/5000 


STOCK #1035041 15/16"x3%'s 1 wide. 
While—pressure етй = pin loed- 
4%” carner, packed 5000 per bax 
Add 52 50 per box handing shipping 
COMPLETE LINE OF OTHER LABELS 
AVAILABLE, SEND FÜR PRICE LIST 
TERMS: MIN. ORDER $12.00. 


VISA № MC ізгісі 4* ). check ot money order 
Lo D es add $2 00 СА residents add Sales Tax 


„Зе COMPUTER 
SUPPLY CO. 


25422 TRABUCO RD. SUITE #200 A 
EL rni. СА. 92630 • (714) 768-0370 


Circle 398 on inquiry card. 


TURBO-MICRO COMPUTER 
Compile System Veoh Necyorkimg capability 
* 1 lo 16 independent users 
* 20 10 B0 M Byte hard disk 
* СРМ or TurbaDos Operating System 
> 100% СРМ Corpatible 
* §-100 BUS Structure, mastecsiave солсар! 


3.2 M.Byia Desk Top 

Tutrbo-Micro Computer, 

1 tO 5 0308. ......... yoana ЗОО 

20 M.Byta Hard Disk Овак Top 

Turbo-Micro Computer, 

1 to 5 users... - - 1 o. $99MNB.99 

20 M. Bylo Hard Disk Stand-Alone 

Turbo-Micro Computer, 

1 (0 18 users. - - .. . amanan $8895.00 
Write ar call for compliers information and риса 
— C.D.S 


ЗАМ DIEGO, СА 82111 (619) 571-5916 


Gircla 20 on inquiry card. 


Dealer inquiries invited 

rr Specify Sort 
9/8” 10 or 16 Sector Aii 
7440 1 50е/ 001 dens $22.30 
745 2 sides/dbl dens $31.00 
746 1 Sde/quad 96 tpi 55% 80 
747 2 slaes/quad 96 Cpl $45.50 


НВ” -әесғузон ог 32 sector 


740 і чае sgi/dens $25.60 
741 1 side/db) dens $29.00 
743 2 sides/dDbi dens 657 80 
Checks-VISA-MC-C.O.D./ And 52 Shipping 
Call or write for our complere list 
LYBEN COMPUTER SYSTEMS 
27204 Harper Ауе., St. Clair Shores. Мі 48061 
Phore (313) 777-7780 

Authorized Distributor - 


а Information Processing Products Эм, 


Circle 268 on inquiry card. 


FORECASTING 


EASVARIMA — The lirai and only micracam- 
puis; prugrami іс devulop and mn ARIMA 
(Box- Jena modiis. all automatically, Oe 
signed For ihe sTock of conmodiry trader 
Create а database їн rsod Compu Trac fies 
directly. Requires по knowledge of statistics. 


$300. 


TWGARIMA — Ths etslistician’s varman of 
EASVARIMA,. Complore conta and move op- 
ons, such ax shastoral models and Box-Cux 
tanatonmmatons. 9300, 

ELF із ow ganeral purpose Statistical 
package. $200 

All мы for the Apple |І" wit 45& of 
mumory, Appiesoft" and DOS 3.3 

Visa and MacierCard accepted. 

Call оғ white 


Grong 


y "e oor mm 
3907 Lakota Road 
Р.О. Вая 10114 
Alexandria, VÀ 22310 
(703) 960-2587 


“Tigdenimay of Appa Commies, ke 


Circle 485 on inquiry card. 


I RM. Quality 


Printing for 
Your Computer 


Complete yyscem with 
top-quality ІВМ 
Electronic typewriter 
№ ready to plug inte 
youl computer Or you can 

convert yuur own ІВМ Electronic or Selectric’ 


* IBM approved since 1978. 
« For all popular computers. 
* Мо special software required. 
* Money back Quarantee, 
*»* MORE SUPER SPECIALS! **« 


тного 1Р1 £629 темно $788 
Тым Systemaster $792 Anakina $1308 
Software Othe DOCS бай! С Printers саш 


| Саһ our proressonak tor best service aii prca 
Ey + We BROIL LO АЙ COURITIBS. а 


IPEX INTERNATIONAL, INC 
xX 8115 боны Fir ad 


Calabasas, CA 51502 0 5А 
Tete, Tx 910 444-2100 


(213) 710-1444 


mM adr thes tae fre р нш, C ui жар 


Circle 240 on inquiry card. 


BOOKKEEPING AND PAYROLL 
FOR SMALL BUSINESS 


For ЕРІМ and MS-DOS Sysrems Sourou coge pro 
vidad 


LIST PLAWA PLANE PLAN-C 
саны а Б ыл хур $225 
Par he E207 iofs £00 
Оіһег СРМ, M5-DOB, Apple end MOOS sufiware 


avaMabie with same ferme. Virile of call fdr luli Spec 
sheets or luriher information 


PLANS: 

А - Phone support, exchange privileges. 90 days 

В. Phone support, exchange nranepes, 20 days 

C Support luted 10 supped docum alon no 
Сасани exCept Tor Dad sk rabimu ant 


jABaI ON! БиШшпогі asaWapie а) SANNO 1 


TERMS: 

Protas міі cash discount Або 4%, fol сматра oF 
COD оғыз Visa and Manta Сиа accepted ARO 
84 00 tar shipping ond handing. 


(2064) 253.5113 
Ничьи о, 
AL 35501 


Circie 146 on Inquiry card. 


P ROGRAMMABLE 
Comm UNICATIONS 
Transtaror 


la MCA ум И-ы lero Noi? гй С ил, 1 


Кт OW THESE тй BIER 


і» 


ilsa 


* [ani ма hits ОА АТ 

е MATTB т АШЫ MACRO wb. ТЕТЕ эдш 
ғ + ТАЙ BOE Fee РАСА Аы. 

= RECA FT ГОСТ (м СНАЯ (Тін Ыш! ч 


іт 
: 0 Coral? т: uu Жұм ent 
TPL-ARERD* Amb (Afe BUFE dMi 
“ілі FMOUTQLIR Сс зш (66, CISANIS. тім/МІН! 


4735 1 ADAPT | DR 
TEF FORMAT Сой ИА A 


ГТА" мə PLE-ME Аз а v Lus i rin іш ыла) аш» 
93, ТТ Qi FELNTLE ге AS à ВТА Ab e irt ye 
4 ll аға. 


өмі Ми ШТ. VB ыл, Wr 
Маған Му тос аза» AL Ай ымыны LS A 


41 mm mot mrt NUM um)... 
| ИТО Ciut BOARS мн CAR]. ..1 + ag 
-517 ті FLUE-IN TRIPAE сағы ыт). 5 
its іш es ` 
(uu Ve та di --4М Малы туем zu m 
ТАН IMAKER rd TET 
- M 3 y 


тн Зум AW 


M Lo 


LAAM {Дур X [D est pbi ыы] 


Circle 292 on inquiry саға, 


Ad Alspa Computer, Inc. 


The pnce-pertor mance leader. includes 280A, 1 or 2 full 8" 
drives (double density, double sided), 3 serlal and 1 parallel 
port, and winchester port. Prices start ad less than $2000 


DEALER and ОЕМ unes viti = 
SPECIALS on INTREGATED CIRCUITS 
6502 745 1016.35 = = 100/ 615 
6502A/651 2А 840 10/795 795 100/680 
6520 PIA 515 10/4890 50) 4.45 100/ 4 15 
5522 WA 545 10/610 50/575 100/545 
532 80 10/740 50/700 160/ 6.60 
2114-L200 245 25/230 100/2.15 
2718 EPROM 490 5450 10/400 
2532 EPROM 790 5/745 10/690 
6116 2KX8 CMOS RAM 780 9/748 10/630 
4116 RAM Н һу 14 
Zero insertion Force 24 ри Sockel (Scanbe} 200 


Hewlett Packard 2) | 
Мите or call Ки proces. e. . 

Anchor 

Automation 
Signalman 
Modems ; 
FREE SOURCE MEMBERSHIP WITH SIGNALMAN 
All Signalinan Modern are Dwect Connect, and include cables 


to connect lo your computer and to the telephone. Sugnaiman 
Modems provide the best price-perionmance values, and start 


at 1255 than 5100 бй and ОЕМ йи miel 
Mark | R5232 (89) 79 
Mark ім Atari 85) (99) 78 
Mark IV к СЕМІРЕТ with software (188) 119 
Mark V tue Osbome (сомаға avaiable) — 1125) 93 
Mark VI ior IBM Personal Computer (278) 185 
Mark VII Auto DrauAuto Answer (178) 1718 
Mark M Ш Bell 212 Auto Dial/Answer i398 319 
ac HAYES Smarimoden 219 
pe Hayes Smarimadam 1200 945 


Aggie Emulator tor Commodere 64 89 
Screenmakar 80 COLUMM CARI dar C64 155 
Salld Ook 2 Luva) Stand for C64 or VIC 29 
С6ӚМІС Switch (networking) 135 
BACKUP ¥1.0 tape copier for С64 ar VIC 20 
CARDBOARO/6 Motherboard ~ VIC 79 
CARDAPTER/t Аал VCS Adapter - VIC Bs 
CARDPRINT Printer Interface - CA4 AIC 64 
САВОВОАЯО; 35 Motherboard - МС 32 
CARDETTE/1 Cassetie Interface < C64/VIC 32 
CARDAITER Lightpen - CANIC 32 


CARDRAM/16 RAM Expansion « VIC 
We carry Appia + 
тот 


Bell y Howell 


Apple Ети 


lar Cemmadere 64 n 

15K RAM Card lar Apple 59 
Solid Oak 2 Level Sland for Appia 24 
Super Serial Card 148 
Thunderciock Plus 119 
280 Ѕойсагі and CP/M (Micrasoil} 236 
Parallel Printer Intestace/Cabte 79 
Apple Dumpling (Microtek) Printer Inlertace (15 
ре Dumpling with 16% Butter 160 
Grape! + interface 140 
TG Products for Apple in slock 

OC Hayes Micromodern И 299 
Yes ВО Column Card 239 
Haydon Saitwars fer Appia 20% OFF 

PIE Wriler Ward Раш 120 


252 Bethlehem Pike 
Colmar. PA 18915 


| Switch selectable character Conversion to ASCII. 


215-822-7727 A B Computers 


(Ясогпгпосіоге 


See us lor Personal, Businass, 
ané Educational requirements. 
Educational Discounts available. 


| rT ee AERIS 


PETSCAN $245 base price 


Allows you lo connect up іп 30 CBM/PET Computers 10 
shared dsk демес and painless Completely transparent ta the 
user. Perfect tor schools or mullipia word procsssmg cof 
figurations. Base configuration suppurts 2 computers. Addi 
tional computer hookups. $100 aach. 


BR MAp ELI eee VETUS 


Commodore COMMUNICATES! 
$115 


COMPACK 


Intelligent Terminal Package mcudes АСПА hardware 
based interface DB25 Cable and STGP Soltware with remate 
letumeiry, iranster (голу disk, printer outpul, XON-AOFF 
control, user program control, status Мпа. 


Faso Bs zona RAD Hr ES ыра em gna 


VE-2 IEEE to Parallel Interface 110 


Includes case, power supply, full &-bil transmission, and 


manm di ot enone ча Ba 0 i m 


VIC 20 Products VIG Sargon (| Chess 32 
BACKUP 1.0 20 (ІШ БВАЕ 32 
VIC RAM Cards іп гізгі Меке Run (UMI) 39 
VIC SuparExpander 53 — VIC Astar Ratrace 24 
VIC 16K RAM 698 Amok (UM) 20 
Thara EMI Settuere Salman 15 
HES Sefhan Rubik's Cube 13 
МС Omega Race 32 Reiwence 15 
Spiders of Mars (ОМ) 398 Renassance (UMI) 39 
Programmers Aw 45 МІС Adventure Series 


VICTORY Software ter VIE and С64 


Street Sweepats 12 Maze in 3-0 12 
Night Rider 11 Cosmic Dubna 12 
Treasures ol ӨЗ Cave 12 Grave Robbers Avent 11 
Games Pack | 12 бап Pack JI 12 
Victory Casino Н Adventure Pack | 12 
Adwenure Pack It а ek М 
Commodore 64 Programmers Reference Guide 17 
Compulel’s First Buok of PET/C BM 11 
POWER ROM Utilities ігі PET/CBM 78 
WordPro 3+ - 32K COM, disk, punte 195 
WerdPra 34-/64 68 
WordPro 4--- 8032 dish, pnnter 300 
SPELLMASTER speliing checker far WordPra 170 
VISICALG Ын PET АТАР! ài Apple 190 
PETRAX PET to Epson Graphics Soltware 40 
SM-KIT өйткені PET/COM ADM ШИИ 35 
Programmers Toolkit PET ROM Ulelties 35 
Brending (rue EPROM Programmer ін CAM 18 
РЕТ Spacemaker i| ROM Switch 36 
2 Meter PET to IEEE of IEEE ta IEEE Cable 40 
Dust Cover for PET, СВМ, 4040, w 8050 a 
VIC of C64 Paralal Prinjer interface 64 
Стб IEEE-RS232 Printer Intertace — РЕТ 120 
SADI Intelligent (EEE-RS232 or parallel 235 
| ГАЛАМ - CAM 64K RAM, 280, CP/M 550 


Programming tbe PET/CBM {Computst) — R. West 20 


Compute! First Book of VIC 11 
Және FET Calalug (Midnight Gazette) 8 
Color Chart Video Board for PET 125 
PET Fun and Games (Cursor 1! 


Disk iCU—Disk Recovery Sysiem lor PET/GBM 40 


deccm ocu cane әәгтитытеттааеәзеетт р 


FlexFile f for PET CBM, C64 $110 


Database, Report Writer with Calculations, Mailing. Lists " 


ЕТК OF TRE қ че ЧАР тө Д те SY DT ий чы шї GC ge www v9 - 


FORTH far РЕТ tuli FIG model — Cargilt/Riley 
Metecomplier ter FORTH tor mdependen obecicoda — 30 


е-е ee — ee с 


ХИМИ PASCAL far PET/CRM/CO4 — 85 
EARL for PET/CBM Disk-based ASSEMBLEA 65 


ew төз eee et 2a ee ee eee ee eee 


Super Graphics — BASIC Language Exercises 45 
Fast machine language graptncs roulines tor РЕТ/ОВМ 


з а ere we ee mov m ne - were ret ee 


RAM/ROM for PEUCBM АК $75 8K $40 


DISK 
SPECIALS 


Scotch (3M) 5" 95100 10/225 50/210 100/205 
Scolch (3M) 5" dadd 
Scolch (3M) 8" 9/98 10/240 50/220 100/215 
Scolch (3M) 8" 55004 10/235 50/270 100/ 2.65 


We stock VERBATIM DISKS 
Write ter Dealar end OEM prices. 


ВАЗЕ 5" or a” 1072.00 20/1.85 100/ 185 
NEW ВАЗЕ Gualimetnc (1505 also in stock. 

Wabash 5" 55/50 10/1 80 50/175 100/ 1.70 
Wahash 5" ss/dd 10/ 2.00 50/ 1.95 100/ 1.90 
Wabash 8" ss/sd 14200 50/195 100/190 


We stock MAXELL DISKS 


Write (er dealer aed OEM prices. 


Disk Storage Pages 10 for 5 Hub Rings 50 № $6 
Пек Liluary Cases — 8"—3,00 5"—225 
Head Cleaning Kits ^ 


CASSETTES—AGFA PE-611 PREMIUM 
A) Output, knw noise, 5 screw 


US! Video Monliorse—Green œr AMBER 20 MHz heres 
шін ші 112 | СЕНІ impres | invited 


Sree erasers ee eee m = mm ee ete Poy 


ALL BOOK sad SOFTWARE PRICES DISCOUNTED 


=e ee ee ee ee ee ч =т= A gne 


Syneriek SYM-1 Wicrecunguler SALE Ін 
KTM- 2/80 Synertek | Video and ) Keyboard 


амли daia — 


systems 
229 Terminal (new detached keyboard) 680 
ZT-1 intelligent Communications Terminal 
with Monitor 419 
2100 ]5-bit/B-bit System CALL 


We stock entwe Zenith ме 


ATARI 

SPECIALS 
WE STOCK ENTIRE TS for prices. 
Atri 1200 749 ф% 34 
Voice Gtx 100 к Митт АЮ 79 
ниче Atari DOS 18 Ай Graphics (Comp) 1) 
Тюп EMI баевге First Вовк of Atari t 
Edufan Setiware АРХ Safiwars 


WRITE FOR CATALOG 


Add $1 25 per order for shipping We pay balance o! UPS Surface 
charges on all prepaid orders. Pnces irsted are on cash discount 


+07 3.15 50/290 100/285 | 


10/ 61 50/58 100/50 
oa 10) ms 50/42 Á— 100/ .70 
SPECIALS | 
Zenit) 2VM-121 Green Phosphor Monitor 100 
| BMG 12A 12" Green Moniy 80 
VOTRAX Personal Speech System 280 
VOTRAX Type-N- Talk 160 
VOICE BOX Speech Synthesizer (Apple or Atari} 
Prowriler 8570 parallel 389 
Okidata 82 420 
| Calsywiiter 2000 1050 | 
Many printers available (Star-Genwne Brother, OKI, atc.) 
We Bisck AMDEK Мәйіт 
Amdak DXY-100 Plotler 600 
АР Products 15% OFF 
Watanabe iniglligenl Plotter 990 B-pen 1290 | 
(50ВАЯ 4 Оши! Serge Suppeassar/Matse Filter 49 
We stock Elecirohore Monitors 
GBASE Il (e format) а 400 
Panasonic TR-120M1P 12^ Мото (20 MHz} 149 | 
Panasonic СТ-160 Dual Mode Color Monitor 285 


Circle 5 on inquiry card. 


basis Aegclar prices slightly higher, Pnces subject to change. 
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$99 SINGLE BOARD 
COMPUTER/CONTROLLER 


MODEL MCG-85 FEATURES: 
Automatic Boud Кае 
25 interrupts 
-14 Bit Counter Тиит 
-Onboard Prorotgping 
6.144 МН: Crystal 
“Onboard 
* 4K ROM &/or 
* 4K RAM or CMOS RAM 


STOCK $99 Kit $135 AGT. 
Expansion Boards available, Visa, М.С., Amex ба 
COD accepted. 


ATLANTIS COMPUTERS 
31-14 Broadway 
Astoria, N.Y. I1106 
212/728-6700 


Сігсів 53 an Inquiry card. 


Ue DISKETTES 


Call Toil-Free 
1-800-328-D1SC for prices and intor- 
mation. Dealar inquiries invited. 
C.O.D. and charge cards accepted. 


All orders shipped fram моск, within 24 
hours. Call toll FREE 


ЛА № 


North Hills Corporation 
3564 Rolling Yiew Der. 
White Bear Lake, MN 53110 
1-800-328-018С 
MN Call Collect 1-612-770-0485 


Circle 328 on Inquiry card. 


DIET MONITOR 
—for tha IOM PC (and soon to be 
released for APPLE 2) 


IS THE MOST SOPHISTICATED 
NUTRITIONAL ANALYSIS SYSTEM 
AVAILABLE. 


"comes wHh over 7BO loods and 28 
imparten nutrients. 

"Menu driven. Gives you б essay to read 
analysis reports, inctuding graphs and 
recommendations on how 10 HTWXOVE your 
бин. 

“метание for professional usa and home 
use. Home version available for $69.00 


CALL: CAMRASS CORPORATION |201) 324-8917 
WRITE: Р.0, BOX 116, BOONTON, №... 
check or С.0.0. 


Cirele 87 on inquiry card. 


ELECTRONIC 
COMPONENTS 


MOUSER p" 
ELECTRONICS 


i 
MANUFACTURERS OF QUALITY 
ELECTRONIC COMPONENTS 


WE STOCK What We Catalog * 


MOUSER ELECTRONICS 
11833 WOODSIDE AVE. SANTEE. СА 32071 
PHONE (519) 449-2222 TWX. 910 - 331-1175 


Сігсіз 318 on Inquiry card. 


 ULTRA-RES (1) GRAPHICS 


“ІЕЕЕ-688 S/100 Monochrome 6496.00 (2) | 


—$12 x 612 Pinel 


— Single Goard 
*IEEE-886 5/100 Manaciwoma 6896.00 (2) 
—1024 x 1024 Pixel 
to B x 1024 x 1024 Рм 


| _ —EÉxpendebls 
| "IEEE-688 5/100 Ерт Color 61260.00 (2) | 


—З к 512 x 512 Pixel 
—@ Color TTL 
—2 Board 

* MuttiBus (3) Eight Союг 
-3 қ 1024 x 1024 Pixel 
—B Color REG TTL 
-Singla Board 

*IBM PC Monochrome 
— 1024 x 1024 Pixel 
— Expandable to В x 1024 к 1024 


FEATURES INCLUDE —Software Drivers, Hard- | 


ware Zoom, Pragratunabie Displey Asectution, 
Windowling, Multi-Contratter Capability, NEC 
UPD7220 Graphic Controller, 


H ULTRA-RES Trademark CSC incorporatad 


2) Starting Prices 
3) Muttibus Trademark intel Corporsted 


C.S.D. incerporated 


PD. Ben. 253 , Mengachusstis 01778 
(817) 443-2750 


Circie 84 on inquiry card. 


Seria! inim B p Parallel 


Convert What You Have 
To What You Want! 


| 4% CALL (E05) 487-1885 or 487-1868 ее 
For FAST Dalbvary 


Circle 182 on inquiry card. 


$1996.0012) | 


$895.00 |2) 


DISK DRIVES 
(For PC, Mod | & 111) 


TANDON TM1DO-1. . ...... . 
TANDON TM1QU-2. ...,. > 
TANDON ТМ100-4. 

Case and 25, ............ 


PC EXPANSIONS 


MAYNARD 

DISK CONTROLLER , $155 
РР ааа $50  SPadd$70 

All cables, harfwara and instructions 
included - по soldering. 


QUADRAM 
Four Function 256K igi 
with 64K installed.. =... ..$369 


CombaPlus 
BAKESPCT| SuperDrive 
+SuperSpool $395 


сть, Une 
Supars né 
User installed. 


nd Sore... hs М $ 35 


VLM Computer Electronics 
10 Park Place € Morristown, NJ 07960 
(201) 267-3268 Visa, MC, Check or COC 


$395 


Circle 478 on inquiry card. 


DISKETTES 
3M Scotch BRAND 
AT SUPER LOW PRICES 
WE WILL SHIP YOUR 
ORDER WITHIN 24 HOURS 


AND WE PAY THE 
SHIPPING CHARGES 


"=" @@ сор accertep 


DEALER INQUIRIES INVITED 
CALL TOLL. FREE 


Circle 440 on inquiry card. 


ae FREE! FREE! FREE! FREE 


ell Ns 


А” 


121 
2 


=e 


Circle 23 on Inquiry card. 


CHECK OUR NEW 


ж LOW PRICES x 


Apple Compatible Products 


FDC-1 Floppy Disk Controller , .. $99.95 


Runs DOS 3.3 with any standard Shugart compat- 
ible 5X" Disk Drive, [2 Drrves Each Саға) 


E a a a a 2 27 


Per ere? F a |e 
MAT i1 


ASCII KEYBOARD AGT... . ‚ vere в. 599.00 
Plug in compatible with Apple И, has shiftlock, 
under score, [ | and back slash characters. 


SUN-722 Apple Prototype Boord. _ . - $13.75 
Double Sided with gold contacts, holes drilled on 
,15" x .3" cantars, 

ALS 280 CPU Card w/CP/M Er manuals .. $149.00 

280 CP/M card kit w/o manual or software .. , B4.00 

ALS 80 Column Video Card w/ manuals.. .. 159.00 

BD Calumn Video Card w/o manual, compatible 
W VIDER i. soa oss oe , 968800 

16K RAM Card К... a- ....-,..... 542.00 

AP-I1 Mother Board (Apple Compatible}... 584.00 

AP-|) Computer Case (Apple look-alike}. . . $119.00 

БА Switching Power Supply (voltage & size 
Apple Compatible) ,... ..-.. ......5133.00 

Parallel Interface Card [Centronics camp). . . 544.99 


New for IBM PC 


PCM! 64K Memory Card, Expand. to 256% 

w/Parity Check. .. ............... $258.00 
РСМ2 256K Memory Card, Expand. to 542K 

w/Parity Сһесі...,........ LEE] . ,..- 9909.00 
PCM1+S10 PCM) 64K Card w/(1) Async 

Serial РоЯ......... ........ ......5219.00 
РСМ1 PIO PCM1 БАК Card w/[1) Centronics 

Parallel Рот,.,..,.....Ҙ7........... . $309.00 
PC-DUAL 1/0 (2) Serial В$232 Ports, (2) ІВМ 

PC Campatible Ports and Real Time 

Clack w/ Batt. Backup.. à6844 з ъз › « ‚.. 9189.00 

* SPECIAL Ж 

PCM1-DUALI/O Includes both PCM1 84K and 

PCM-I/O cards EST?" Ft&Nd4 seneesa an 9399.00 


. Diskettes and Storage Cases 


бул" SS/DD Wahash 40 track w/hub rings . .. $24.00 
8" 55/00 Soft with Library Case ........ $26.00 
8” 05/00 Soft Memorex, Вох of 10 ...,. 544.98 


бу" Case for 40 Disks... ..,.. ...... 524,998 
B" Case for 40 Disks ...,..,. ........ 538.39 
БУ” Case Кн 90 Disks... 5... aie 9 net 941.99 
B" Case for BO Ока... .. 954,99 


= STORE HOURS: MOH -FRI 
SATURDAY 


Слгсле 428 on Inquiry card. 


SUNTRONICS СО, inc 


12621 Crenshaw Bivd., Hawthome, CA 90250 


0а то & 0pm 
10:00am го 5:30pm 


‘64K 6MHz Static RAM/EPROM 


64KSM AGT without RAM. ...- $1 55 ‚00 
64K SM ABT with 64К ВАМ (32 - 6116's} .. 339,00 
5-100 Board Uses GMHz 6116's, 32А max. power, 
Bank Select plus Extanded Addressing allow for 
multi-memory board set up, 4 Independent 16K 
Blocks make easy use with mulli-user systems, 
Алу 2K RAM may be replaced by 2716 EPROM. 


.256K/1M Byte Dynamic RAM 


258KDM ABT without RAM. 5290.00 


256ҚОМ ABT wnh 64K RAM (8-41 645)... 340,00 
25БКОМ AGT w/ 256K ВАМ (32-4 164s)... . 489,00 
5-100 Board,4 Banks uses either BÁKx1 or 258Kx1 
RAMS. Allows for 64K to 1 M Byte RAM оп just one 
S-100 Card, 24 Ви Addressing, Phantom Mode, 
Error Trap Opt, Parity Check, 4MHaz Transparent 
Refresh, Front Panel Operation. Optional М1 Wait 

for GMHz Operation. 


_ NEC Computers & Monitors 


We are an Authorzed NEC Service Center 
Call for Officia] Service Agreement 


PCBO01A Keyboard Computer... _.... .. $769.00 
РС8012 1/0 Expansion Unit .. |. ., $499.00 
PC8031 Disk Drive Subsystem.,. ... 9769.00 
JC1203RGB 13" Cotor Monitor... ... 5720,00 


This Monitor 5 excaliant for use with IBM PC 


JC1203 13" Composite Color Monitor... $349.00 
NEC CP/M V2.2 with manuals. ,....... $150.00 
Select Word Processing Sys with Teach. .. S350.00 
NEC Report Mgr for Database Mgmt... .6150.00 


Video Monitors 


SAMWOO GREEN 9" 18MHz.. .... .. $121.00 

SAMWOO AMBER 9" 18MHz. ....... $125.00 

SAMWOO GREEN 12" 12MHz......... $130.00 

SAMWOO AMBER 12" 12MHz.. ‚..,.. 5134.00 
Composite video МО. 7BO lines resolution, 75/10K 
ohm impedance. 


Terminals 


TELEVIDEO 912... --,2----44 -. 
TELEVIDEO 925, шр рожь 
TELEVIDEO 950. . 
ADDS VIEWPOINT 3A/PLUS.,, ... 


CALIFORNIA 213-644-1149 


‚ $660.00 
iis e 9799.09 
t Po RERSHT SR * 0. . 9995.00 
, $545.00 


ін» "erh lain gredi СН ышкы 


8100 Products 


SBC-880 2В0А CPU, АВТ. .. . .. .8188.00 
SBC-880 ZBOA CPU, Кі... s.r ‚, ... $176.00 
4MH2 Z80A CPU Board with Serial/Paralle! Pons 
UFDC-1 Floppy Controller, АВТ .. ‚ 5245.00 
UFDC-1 Floppy Controller, КИ | 5.4. $225.00 
Тһе UFDC-1 Floppy Controller uses the VDT785 
chip which runs either and/or 8/5 Disk Drives, 
CLOCK CALENDAR АВТ -i - - 9115.00 
CLOCK CALENDAR КЁ ... . .. $9500 
The 95-100 Clock Calendar Board has 4 (ліегир, 

Time, Day of Waek and Battery Backup. 

SUN-721 5-100 Protatype Board 817,85 
Double Sided with gold contacts and holes теб 
on .15" x .1" spacing. 


8-100 Computer Systems 


SYSTEM І,........... ... .. ... $2459.00 
ZBOA CPU with Serial/Parallal Ports, Floppy Disk 
Controller with Dual 8” 5500 Drives, 64K ЛАМ, 
CPM, Clock and 1M Byte Starage. 

SYSTEM tl .., .. - , 52659,00 
ZBOA CPU with Serial/Parallel Ports, Floppy Disk 
Controller with Dual B" DSDO Dnvas, 84K НАМ, 
CPM, Ciock and 2M Byte Storage. 


| S-100 Mainframes 6 -12 Slots 


= = — y 1 аа > o [E 


DMFBBOOT 8 Slot, Dual Thin 87 Drives... $699.00 
DMF8800  & Slot, Dual Std. В” Orivas ... 5699.00 
ОМЕБББО 6 Slot, Up to 3-54" Drives. | 5579.00 


DMF2200 6, 8, 12, 18, 22 Sla MB . , Call 
Alt Mainframe Power Supplies rated at 8У @ 18A, 
+181 @ 23A, 24V © БА, 12V Е БА Er 5V @ БА. 
All cabinets made of strong steal with aluminum 
covers Er inc! EMI A/C power filter w/detachable 
power cord, quiet fan Гог ров, air pressura (blows 
dust aut, not inj, back panel has indivirlual covers 
with |12) 0825 cutouts, (2) Centronics 36 pin 
cutouts, (1) 34 pin & {1} 50 pin fat ribbon cutout, 
(2) A/C convenience outlets (1 switchad Er 1 un- 
switched}, keyed power, lighted reset switches, & 
tan cover with black face match most dacaurs. 


© Mother Boards & Card Cages 


SLOTS Bare Bd кт АВТ w/CAGE 
6 $12.00 $34.00 54900 574,00 
8 16.00 4500 70.00 105.00 

12 22.00 | 85,00 100.00 140,00 


10M Hz, No termination Required! 


Printers 


Prowriter 1 C. Ков, 120cps, Parallel ,.. $455.00 
Prowriter 2 C. Нов. 120cps, Parallal ._ ... 5689.00 
Starwriter С. itoh, 40cps, Ser/Par ..... $1369.00 
Printmaster С. itoh, Serial/Parallel , .. _.. 51529.00 
МЕС Spinwritars 3500, 5500, 7700. ,..,.-. . Call 


TM 100-1 Tandon 8%" SSDD, 40 track. 
TM 100-2 Tandon 6%" DSDO, 40 track. , . 
ТМ100-4 Tandon 5%" 0500, 80 track. ,.. 5400.00 


$215.00 
$283.00 


TMBAB-T Tandon & Thin Line ...... . 5397.00 


Mitsubishi 54" Thin 0500, 40 track .. . $310.00 
Mitsubishi В” Thin 0500, 77 |ғаск.,..,. 5450.00 


" EPROMs, RAMs, CPUs, & Mise 


P/N 1-7 


B up P/N 1:7 aup 
2718 $3.96 5395 X BTiBP-3(t050nS) 88.10 $575 
2732 475 440  21T14L-2/200n53 1.92 182 
2532 7868 8588 4164 6.25 625 
2764 9.96 ЭЭБ  ZBOACPU 528 529 
OUTSIDE CALIFORNIA TOLL FREE 1-800-421-5775 


ker Пмаһ Urey, 


Май Ordgr-Ainimam ушр $10 Send Check or Monsey Chderio PO ВОХ 1957 Dam B, HAWTHORNE. СА 80250 


Vina or MasterCard iplqese мре expiranon date) Add $2.00 postage and палео for іы F pounds plus. 50 (or dóri 
pdduranal pound uw your order Canlaon тектегі edd 6% wma Чат 
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SHIELDED DATA CABLES 


Сафир МВ ол aarp 
Pi Мешіті Your м With Sreekted Dua — 
Shielded Cable Specify eni gender, mogin & pun 
тї медени и цо м 9 conduciorns pum. quu 
TERMINALS 


| torte a 


Hazelton — Бр Sysipatt им Мен 

ESPRIT | Jud iege перути wel ұза HD 

ESPRIT А termina үс/ 5 

ESPRIT П) Teema 950 отанды $9805 5715 
LOW SPEED MODEMS 


Novation “‘Inclodes FREE Subscrigben To The SOURCE’ e 
ЈАТ 0 MO Dad Dinge conser) madam $145 $120 
ACOUSTIC 9: 300 mid Acowsit connec! modem $189 $025 
AUTOCAT 0-300 baud Direct connect magen $39 5105 
102 SMAATEAT 0. 300 pati ило алб mogem $249 $t 

SPEED MODEMS 
103/212 SMARTCAT C 300: 1200 baud modem 
Z12AUTOCAT 0- 300 baud: 1200 baud mogem 
UMIVERSAL DATA STETEMS 
?126Ё Teica powered 1200 taug mae 
PRINTERS 
АТА ШІ АЗЫ саланы 120 гр ры! 
ЧАЗА 15 силе 120 сра printer 

| ШР parate) 9%, carage near ты a 

44925 (заар 9%) сатаруе nea uter quali $799 
| СИЕ one fier qualy 51249 
4935 sorl 15 соора Acar letter quality $1349 


Teacher tor ні 82/92 
Сағын Cac —— — mr urs 


oFHHH = AM 
поча God tt ча EDB ы 


Wengen MODA 
ELECTROSONICS 


РО Him (141 « МІ Cians. M! 48044 2 (313) 286-5969 
Monday-Friday Ват —5 p.m. EST = байар "li Noo 


Circle 188, 189 on Inquiry card. 


N EW! | Thé Appie uaera group 

: / BON ware library bonanza 
at Lruiy allordable prices, For the first fime 
enjoy yout Apple to its l'ullast capacily 

--.) ыны specially packed disks with over 60 
} cutetending programa sach. Мен available 
1 ғ. Шот any сын source! 
A VLA Appio + 32005 


А анан? APPLEWARE INE. ainn 


| И n extensive variety of маги, 

i 1 "n. EAC vis&ful and enlertaining programs 
indiapansable to tha эсу coómpulatial 
including 

Educational = Graphies 
Musie a Science 
Шие = Data Gase a Finance 


Library Sitka 1,28 Sere mized calagories and esi 
disks 4 (Games), 5 (Utilities). B {гарга} & 7 (integer) 
al 350.96 ғып, Vyhy Day mora? 


| Order diract from this ad and Save up to $136. 

Buy disk library package 1. 2 A 3 and get a 
Бреста! bonus diak FREE — over 260 programs 

№ for $170.85 + shipping. For beat vatue, gel 
all 8 disks for $348, postage prepald, for over 
$39 of our best programs at 655 each! 
Call now toll trea: 1-800-327-6664 
Florida: 1-305-987-8655 


6400 Hayes 5 ЕСТЕ 
Holtywood, FL 23024 AM 


Circle 42 on inquiry card. 


Frequency response, magnitude and phase 
Complete manual with examples 

ТЕ5-90 (TRSDOS) 590,00 

CP/M $150.00 


Өте #8 8 5 97 ау $ ^ 5 € 


Tatum Labs 
P.O. Box 722 
Hawleyville, CT 
06440 

(203) 426-2184 


Circla 439 on Inquiry card. 


PConnection 
Three functions іл one card slot— 
Modem, Calendar clock, Serial porti 


The PConnecuon 45 а remním telecom 
Municanons card for the IBM РС with a 
Grect connect Вей 103/113 modem, a тел 
ume clock, and a serat ИС рой for вк, 

panded cormmurscamons capabanes The 
РСоплпесвоп gwes you ай three luv cies 
in a ипе саға skal 

The PConnection has autockal (Touch Tone 
Or Duite) and auioanswyer plus d Duda 
gpeaket [or Ane status DD. m 

Ware sectae oloti and т 

Thé real time clock cw be user 10 ана 
dial predetermined prone numbers at pre- 
ut Genes. Excellent Ісі polling and remote 
monitenng applicahons 

PConnwcbon [дїй modern} - $275 Ем. 

hanced PConnechon venti real tne clock 
and addmonal 85-232 5375 Алки" 
Quality modem from 


the mcropenphure! corporation 
2545 I52nd Аувние МЕ 
Redmond. WA 98052 


(206) 881-7544 


b ih р іеудинел Нч: 
EMAON A Buon сея синий 


Сігеів 308 on inquiry card. 


HOW TO REPAIR 
THE АРРІЕ * 


А comprehensive guide lo тарап 
your Аррів |І“ or Apple И pius’ 
compuler 


With repair rates soaring and qul- 
rageous repair bills belng charged 
lor even simple гараиз, THIS 
GUIDE CAN SAVE YOU MONEY! 


ONLY 339.96 


DATA-LINE (602) 820-0082 
2961 S. LAS PALMAS 
MESA, ARIZONA 85202 


"Trademark of 
APPLE COMPUTER INC. 


Circle 153 on Inquiry card. 


ONLY $68 FOR ALL THREE!! 
PERSONALPAC™: 3 menu-driven "'uspr 
friendly" lima savers. 


BILLTIME: Program expensa catagorias 
w/o programming experience. Easily add, 
delete, update bilis. Sori several ways. 


BANKBAL: Reconcile chackbook last! Flexi- 


ble and handles ай types of income and ex- 
penses. 


APPTCAL: Keep irack al ail рота. 


Easty add, delete, update, and 
ments, 
USE AT HOME OR AT THE OFFICE 
Said on PC DOS-inrmalted diskette. Send 
check, money order or C.0.D, Io: 
SEARS ELECTRONICS INC. 
"ima saving softwara designers" 


Tirrel) Hill. Goffslown. NH 03045 
(603) 497-3074 


t appoint- 


Glecla 408 on Inquiry card. 


wabash 


When it comes to 
Flexible Disks, nobody 
does it better than 
Wabash. 


MasterCard. Visa Accepted. 
Call Free: (B00) 235-4137 


PACIFIC 
EXCHANGES 
100 Рос! Blvd 
San Luss Obispo. CA 
93401 (In Cal call 
(805) 543-1037 | 


. 8087 CHIP..,.. CALL 


APPLICATIONS 
FFTs. ee ee eee ee | TN ТЫ 
O МАТАІХРАК... ......... $75 


87/88 GUIDE VOLUME 1... $19.85 


LANGUAGE SUPPORT 
87MACRO^ ..,............. 8180 
87ВАБІСТ”................,» S150 
| В7РА5САГ”................ $150 
87РОЯТВАМ”.............. $150 


РО Box 79 
Kingston, MA 
02364 
617} 746-7341 


10 of 16 sector Priceiü rca 


1 sideitiouble density 52000 518500 
2 sidedidouble density 3450 325.00 


в М Specily salt 

or 32 saclar Рпсе/10 Ргісе/ї100 
1 side/single density $21.00 $195.00 
1 aldafdouble density 29.50 275.00 
2 sided/double densily 34.50 325.00 


Allow op із 2 weeks for personal checks in 
Add $3.00 із sach order ke UP S. 
№ ийи 


280 Dukes Parkway, Р.О. Box B5 
Samarvilie, М]. 04878» (201) 725-8880 


Dealer Inquiries invited 


Circle 149 on Inquiry card. 


SIEMENS 1 MEGABYTE 
8” Double Sided/Double Density 


1-$299.00 ea.* 
2-$289.00& 10-$269.0 


QUME 55CPS—HIGH SPEED 
DAISEY WHEEL LETTER QUALITY PRINTERS 


$950.00 ea.* 


Quantity Pricing Available 
Includes Power Supply 


FDD200- 8 » зинои 
Floppy Shipping Wet. 90 бау Warranty | | ü 
. и 5. атаса 
Disk Drive Factory New бл E к 
Shugart B. аа np Packages Dumb 46 Ibs. 
Compatible БЕНЕН 
Proportional Spacing, 2K Buffer, RS-232 and Centronics Parallel 
DUAL DOU BLE SI DED v um Ж мым! үнү a se —— 
aving RS-232 or Centronics Parallel A or B, such as Radio Shack, Apple. 
8 SUBSYSTEM IBM, etc. Also works with most popular word processing programs like 
ASSEMBLED & TESTED Моро Words. оа“ 
es Qume к. ete Ж. һуа p урн км, 
maintenance until replace aser printers on an exchange 048515. We па 
— $850. 00 complete their technicians refurbish and completely exercise them to give you many 


2-Siemens, FDD200-B Disk Drives Strong, Thick, Aluminum 
Cabinet, Rugged Неауу Duty Power Supply, Whisper Quiet 4" 
Fan, Etc. 


MONTHLY SPECIAL — $279.00 
Communications Text 


Storage System 
ASC II 8 Level (RS-232/EIA) 


5 Level Baudot — CL or TTL also available 


è Aulo Disk Data Handler 

e File Based Text Storage w/Full Directory 

ә Std. Connection between Comm. Cir. & Bata Terminal 
ә Built in File Text Editor 

€ Local ar Remole Control for Read/Write 


INCLUDES: 

5" Minr-Disk Drive (5А400) 

Self Contained Power Supply 115 VAC 

Micro Processor & Disk Controller w/Perm. Program 
Std. Communications Interface w/Selectable Data Rale 
Operaling Manual With Commands 


/ 


KEYBOARD by КЕҮТКОМІС 
$14.95 each 
66 Keys Unencoded, Low Pralite, Gold Plated Card Edge Connectors. 
REGULATORS 
АН 7800 (LM340T) Series ...................... 3 for $2.00 
All 7900 (LM320T) Series . — Aa . З for $2.25 
LIA, h Vel 3.Àmp. ..........-............. $2.95 each 
LM350k, Adjustable 3 Amp. .................... $4.95 each 
CONNECTORS 
50 Pin Edge, ST, for S-100 Bus ................... ... $3.49 
34 Pin, Edge, Ribbon for SA400 Drive ...,..........,. $2.95 
50 Pin, Edge, Ribbon for FDD200-8 Drive ........ ...,. $3.95 
50 Pin, RA, PC, MT Amp 4206973-1 ................. $3.49 


*Orgers accepted by Visa/MasierCharge (add 3%) Money Order or сетио check Pece does 
not include shipping charges Specily method ol shipmani desirad and include approximate 
shipping стагда NJ resudanis аса 5% sales тах. 


years of reliable service at a price you can live with. 


COMPUTER POWER ADAPTOR 
$12.95 ea. 
In Line Type Output: No Load — 14.0 VDC 


Input — 115V 60 Hz 2.0 Amps — 11.5 VDC 
Capacitor Filtered, F.W. Bridge, UL Listed 


SWITCHING POWER SUPPLY 
$55.00 ea. 


15 Amps @ + 5 VDC Regulated 
3 Amps @ + 12 VDC and — 12 VDC 
Current Protected Fan Cooled, Fused 


CAPACITORS/ BRIDGES 


.] ul Monolithic lor $12.95 
BUS ' 5 scm 100 for $6.95 
UP El УЧИ 3 for $4.95 
10 Amp 200 Volt T— ұйыса АЕ аза Р РЕНТА — 3 tor $2.95 


ELECTRONIC TAPE READER 
Decitek Model 26167-002 
$24.95 


Includes Stepper Motor & Electronics 


OPTO DEVICES 


4N26 (Trans. Out.) — $.89 T1L31 (Infra. Red. Em.) — $.59 
MCA2-55 (Darlington) — $,99 -74 

H11AX (Trans. Out.) — $.89 (Dual Trans. Out.) — $1,99 ea. 
HI1CX (SCR Out.) — $.99 


= 
, 


LED'S DISPLAYS: 
Red - all sizes — 10 for $.89 HP5082-7340 — $5.95 ea. 
Green or Yellow — 5 for $.89 Hexidecimal 


Micro Red — 100 for $5.95 


FND560 & 567 — $1.49 ea. 
Panel Mounts — 10 for $.59 


HOBB-Y-TRONIX, INC. 
957 Ball Ave., Union, NJ. 07083 
(201) 687-1330 


Circle 458 on inquiry card. 


9100 COLOR GRAPHICS! 


ГДС 
THE STATE-OF-THE-ART COLOA 
GRAPHICS BOARD FOR THE S-100 BUS. 


+ Display consiste od backdrop and раг panas gius 32 sprite 


| planes 

s Each guet іл a plane can be colored oy cas De uraesparsm № 
rered! the упоение panes! 

" Ргюпрей panes eurmunapée tthe май do: hadan object rudes 
ш apphcations requiring 30 samulgtun 

+ petites ate mied on scteen by Changeng bate райт а us 
тонут аттып applications 

* Up io 15 culors ги B gray bevels wih à resolution of 256 prefs 
молу and 182 mzels vertically 

= Stantasd NTSC vdeo nutput connects Guecty fo color manis 
OF [0 RF modulator tor wee with regular Cokie сену 

„Опе lee and three oraphics іу midas 

a On-togrd 150 рде display RAM separate fom system НАМ 

ША Qualty PC board with solder masks silkscraen and goed 

atnd contact tinges 

* ts or excengs all aspects o! EEE-696 rS- 100. standar 

- Decumentation рсе е сотр емалей venis mahuz wein 
demonstration progres and Texas instrument s manual oF ihe 
пет TASSI Voleo Display Processor vsed on the bowed 

"Тұрса applications желке але жерге пшн] pro- 
cess тошт drafting /dessgn ad. обусанопа! күз! тї ало 
обед game бетерү 


$249.85 


ат & tested) 


Үш pay UPS gourd shepoing im the 
cantnental D Ar: ai md $200 
COD ame $150 Fortign АХ 515 00 


TN vessdentz and 9% sales Lan VISA 
5 MASTERCARD weicome Шалы 


Circle 306 on inquiry card. 


DATA SWITCH IN KIT FORM 


MODEL 1200 85.232 
Bidwectiqnal Data Switch with 3-2’ Extension 
Cahies now availabia in Kit Farm 
Model 1200 gives the termina or micro- 
potaso user а second Interface for a Priniar, 
Piotr, Modem, Cassette or Тере Orie. (t 
onesies al any apes. гесек по saternal 
рамен 4nd isolates the тшо GQuipul devices inm 
each other, while providing 2 В5-232 intertaccs 
bom iha таптығы or mecroproqesam. Busi in 
data cables save money. Tha Kh consists ol 
J-R5-2312 Mate connecios wilh al pina, 
switch, cable. pre-drillied Enclkosuts. af! 
necessary Рыбы: о, and ssgembly осо г $ 
Ta order: Specify 81200 Ки ^ $99.50 
Aspambled & Tested: БрисНу #1200 $129.00 


CALL Terminal flats Gerp. 
11828 Соат Circle, Вески, МО 81) 881-7865 


Ciraie 448 on Inquiry card. 


Ava SCOIA 


> = >> 


Order т Ones or Thousands 
Tha 5С-07А Speach Synthesizer 15 a complalety sall- 
contained solid state davies. This single chip phonati- 
сану synthesizes canllauous speech of unlimited 


vacabulary. 

The SC-01A contains B4 dilfergnt реперів which 
are accessed by а 6-bA coda. Camputer intgrisces 
and text-to-spesch algorithms aito avallable for prod- 
uct dgvalgpment. 

Volrau i5 a ат of Райна! Scr Works 


Cal! 1-800-645-3479, in М.Ү. 1-516-374-6793 


Circle 433 on Inquiry card. 


APPLE ti COMPATIBLE DISK DRIVES 


ONLY а чека тату - ең тт. YU 3239.00 
CONTROLLER САЯП....... .........5 23.00 
JUST PLUG IN ANDRUN 2...0... 


VERBATIM 


50%” DISKETTES SS DD SOFT 
PER BOX OF I0. ...,..... s 


EPSON PRINTERS — 


a= Saga 


ES. .. мри 
TELEVIDEO 


re ee eee ee i | 


MONITORS 
12" 20 MHZ 
ӨЙДЕ! ARE 
AMBER . . 


алрљлафа ee ee + 4+4 Rea Ra 


ISM PERSONAL COMPUTER 
COMPATIBLE SYSTEM SUPPORT 
CARD + MEMORY 
64K .. ———— Pd 


MAIL ORDER: PU. BOX D 
SANTA CLARA, СА 95055 
(408) 988-7508 


PENES Si ELT Té GAS, СА FU i OU VE PRICES 
ЧОДА TD АМА: (Н ANTES 


Clrole 20 on inquiry card. 


compubag™ 
—the executive carryall 


89. X11 ісіні with up to 3 inches of makriah, 


Made of high quality calfskin, heavy duty zippers and 
brass findings. Available in: Grown, Black or Bur- 


gundy —}шй $79.95, 


Send your check or money order to: 
EMC Distributors 
366 fikh Avenue 
New York, М.Ү. 10001 
Telephone 212-594-6673 
deniar inquiries тЇ 


Сігсів 190 on Inquiry card, 


COMPUTER SUPPLIES 
FOR ALL MAKES & MODELS 
DISKETTES 


» MEMOREX » WABASH 
8/5 DID $ 2 37 
MIN. ORDER 50 

RIBBONS 


EPSON Дві 


MX?Ü/MXB8O 
EPSON 


MX100 %7 84 


MIN. ORDER & 


LABELS • CONTINUOUS FORMS 
CALL TOLL FREE 1-800-248-2416 
IN МҮ STATE (212) 967-3433 


TERMS — VISA OR MC 
DEALER INQUIRIES INVITED 


WORLDWIDE 
COMPUTER SUPPLIES 
159 MAIN ST.. S.l., М.Ү. 10307 


Circle 489 on inquiry card. 


тахей. 


Floppy Discs 
CALL NOW — TOLL FREE 
1-800-328-DISC 
Dealer inquiries invited. C.O.D.'s and 
Charge cards accepted. 


Al orders shipped from stock, 
within 24 hours. Call toll FREE. 


North Hills Corporation 
3564 Rolling View Dr. 
White Bear Lake, МН 55116 
1-800-32B-DISC 
MN Call Collect 1-612-770-0485 


Circle 330 on inquiry card. 


MEMOREX 


Scotch 


DEALER INQUIRIES INVITED 
FOR 
ORDERS 


(6141 ВЕ6-3462 


KOP international Corp. 
149 Tien DAL COLUMBUS ORIG à3217 


xvin ІНІ гима 8I Pour (тнт uve mi 
switch all veu 1052320 meiwirking 
probloms can pe өзіміз whales cr 
VOIE ha bie МАЯ ap Mc аға» Ht 1 
лса does учи Oe ww PLUR cru 
Pas Hae ghe: ҮЙСІН ds тЇ "ГИ |Ң 
iliis yon иэ chute Учу" piti: 
рім тим [rom yer МАНЫ, ТИЕГІ" 
Cyn even ow imbedided in year мм 
When vos сімен ет De Time cn 
Sai «due fm ihr таруу" ix insi 
hon he elimina о ext cult 
PI Ки ext hess et noni tp ІП 
SSI Four Port СУШЕ sate hy es the 
Deriect wy 10 Гра visu ivl 
wirking лира е. 


Advmerd Seiten. Concepts, Inv. 
срео о в ALTHEA CALIFORFRA 911, 
(2 123) 783-8871 


Circle 19 on Inquiry card. 


Legend Industries 


128К RAM CARD 
WITH VIDEX MEM EXP BO 


APPLE COMPATIBLE 


COMPUTER 


CALL FOR LOWEST PRICE 


COMPUTER CORPORATION 


Д FRANKLIN | 


APPLE COMPATIBLE 


COMPUTER 


CALL FOR LOWEST PRICE 


WE HAVE iT ALL! 
OVER 500 TITLES 


ІВМ» APPLE • CP/M 
PARTIAL LISTING 


ARCADE MACHINE 
AZTEC 
BEAGLE BROS: 

APPLE MECHANIC 

00$ BOSS 

FLEX TEXT 

PRONTO OOS 

TIP DISK #1 

UTILITY CITY 
ЕРІ. GL, AR, INV 
EDUWARE 
HOME ACCOUNTANT 
HOME ACC'T (IBM) 
INFOSTAR 8" 
LEARNING COMPANY 
PEACHTREE 
PIG PEN (Apple & IBM) 
SNACK ATTACK 
SPINNAKER (For chddren) "Ел 
THIEF 
TUBEWAY a 
WORD HANDLER 12900 
WORD STAR (Any format) 289.00 
ZORK і, И, tht (Apple & IBM) 27.00 
ZORK І, В, № (8” СРМ) 35.00 


K 7 anm 
| Mn 


KENSINGTON 
MICROWARE 


SYSTEM SAVER 
e Surge Suppression 


: Dun Out 65 


s UL Listed 
e Fits Apple 
Stand 


EPSON RIBBONS 


DEALER 
INQUIRIES 
INVITED 


CALL FOR LOWEST PRICES 


W/SURGE 
PROTECTION 


$2500 


IBM-APPLE Il- APPLE tll 


WE CARRY MOST 
PRODUCTS. PLEASE 
CALL IF NOT LISTED 


PARTIAL LISTING 


| Visilink (Apple) 


Visicalc (IBM or Apple) 


I Desktop Plan (| (Appia) 


Desktop Pian {IBM} 
Visidex (IBM or Apple) 


179 00 
179.00 


17900 ] 


249 00 
179 00 


APPLE PADDLES 
FLIP "N' FILE 
LIBRARY CASE 
GRAFTRAX PLUS 


15.00 
20.00 

2.50 
55.00 


1 V¥isiplot (Apple) 
$ Visischedule (Apple) 


179.00 
249.00 
145 00 
229 00 


Visifile (Apple) 
Visilile (BM) 


MICROSOFT 16K RAMCARD 5800 
WILOCARD 119.00 
MX-PLUS (Fingerprnt) 45.00 
SMARTMOODEM (300) 229.00 
SMARTMODEM (1200) $CALL 
MICROMODEM Н 269 00 
QUENTIN ORIVES $CALL 
MICRO SCI ORIVES $CALL 
C-ITOH 8510 PRINTER 459,00 
GEMINI 10 PRINTER 399.00 
GEMINI 15 PRINTER 599.00 
MICROBUFFER 16K 139.00 
MICROBUFFER (N LINE. 

32K PARALLEL 

64K PARALLEL 
WIZARD SOB 16K 
WIZARD BPO 16K 
PKASO 
CORVUS 


/ Су Products 


PADOLES jApgse П А lip 
JOYSTICK Appie П А Че 
JOYSTICK (Appia ти & IB 
SELECT-A-PORT (Appie i A e 
TAAKBALL 1Арре d & (ће 


245.00 
299 00 
209.00 
149.00 
149 00 
$CALL 


Г PADOLES (Apple 1 А He) 


JOYSTICK {Apple ti пе :Вм 
RS 


80) 
JOYSTICK rr я-а 
QUICK VIS {Ар ЕЛІ? 


Visiterm (Appie) 
Visltreng/Ptot (Apple) 


7500 | 


229 00 


CPS Card 

Min Cables 
Rampius*32K 

Rom Writer 

Ciock 

Music System 
Super Talker 
Expansion Chasis 


Card Reader 


A/D-D/A 
Vesicale Expander 


AMDEK 
BMC 12" Grean Au 


| BMC 12" Green Eu 


BMC 9191 Color 


| TAXAN Amber 


TAXAN RGB III 
USI PI 1 


USI PI 3 


COMPUTER 
DISCOUNT 
PRODUCTS 
HOURS: МОМ-ЕНІ 8AM -5PM - SAT & SUN 10AM 


PRICES SUBJECT TO CHANGE - ALL ORDERS F 


CD) 


Circte 119 оп inquiry card. 


| 23 Mountain Computer 


$CALL 
88% 


MX 80 
MX 100 


LETTER QUALITY 
DAISY WHEEL 


$57500 | 


Compatible with 
DOS 33. СР/М 
Visicalc, PASCAL 
2 YR. WARRANTY 


53906 


46: SATURN 
fa 575725 


4 
М-С Expand 80 


MICR OFAZER 
QUADBOARD 
QUAD 512+ 


5 1/4” (10) 55/00 
5 1:4” (100) SS/DD 
8° (10) SSjDD 
8” (18) DS/DD 


80 Column 


1 Enhancer H 
М Soliswitch 


Function Strip 


| inverse Video 
| Appiewriter Pre-Boot 


Visicalc BO Software 


| Үміспіс 80 w'mem exp 


$ 799%, Or 3 tor 2009 


11995. Or for 3200 | 


ss 


MAIL ORDERS & RETAIL STORE 
860 S Winchester Blvd 
San Jose. CA 95128 


(408) 8 


es d 


= — 3 


== 


Eiri. 


| 
| | 
| 


65 
years worked A0 


retirement benefits 0 


The П.Б. Department ol Labor has a free 
bookie! that will halp you answer these 
questions and a ісі more. Send for It todmy 


Wrile: Pensions, Consumer Information 
Cenier, Puebla, Colorado 81008 


0.3. Depariment of Labor 


Scotch Diskettes 


Rely on Scoich® diskettes lo keep your valu- 
able dala sale. Dapendable Scotch disketes 


are tested and guaranteed error-free, The low 
abrasivity saves your read/write heads № 


They're compalible with mos! diskette drives 


PACIFIC 
EXCHANGES 
Әні нама ЖА 
ыл | EM 
ЧУН bes el уа 
DEB ^g Nd ps 
ved! nos 


Circle 347 on inquiry card. 


A NO-COMPROMISE S-100 
SYSTEM THAT YOU CAN 
AFFORD, STARTING AT 
$2850 
Features: Fully Integrated 5-400 
system, with CP/M 2.2. 2 Thinline 
Mitsubishi 8” DS-DD drives. 
integrand enclosure with 3 
expansion slots. Teletek Syste- 
master single board computer. 
Freedom 100 ferminal with 7 x 9 
dof char, P-34 phospher, 
detachable keyboard, 10 Func. 
keys. Mainframe has full 1 year 
warranty. 

** All this for опіу $2850" * 
Options: 7 of 40 slot full height 
enclosures. Hard disks 5 © 25 
Mb. LQ Printer. $ call 


TOTAL ACCESS 


Suite 202, 2054 University Ave. 
Serkeley, СА 94704 
(415) 540-8056 


Сігсіз 459 on Inquiry card. | 


NEW! M-68000 
SINGLE BOARD COMPUTER 


acne cada | 
rarae С], EEG | 
My 12021 TM: 1h43. 

ДЕР сы Der p met 


FEATURES; 

Тын tiehu О CT ырайы & MATIS ТЕК icon ы! m кз (ои apta Hd, 
Зай Вузе ad ur мегі (ГЕНІРМ «уш», T eh пі реа ватан амгыр нф аа ла рц. 
D raamt) cope hates ag іп ЧАЙ), 3 шиін! comemantzattcm pacto | 2-2) ]C 1 
ld kirri растай рыг\ dll arvipulurnn! үл я commer) Шың inem, 35 | 3- 4 арыл / 
Бөлігі «Б tered ішітігерн am Был con] bine auh ымны лысые wash. 
Ala SEE LA 1094 beard 


PRIC 
Bars інегі with 
MIR MER DAD compactly manar in ТТЫ FAHY 


B ERS |н TTY ego et pau 


714-553-0133 


Бі DN NE $ NEW та 


Сігсів 185 on Inquiry card. 


SIGNALMAN 
MODEMS 


300 BAUD $ 
DIRECT CONNECT 


300 BAUD $149 
AUTO ANBWER/ORIGINATE 
HAYES COMPATIBLE 


300/1200 BAUO $319 
AUTO ANSWER/ORIGINATE 
HAYES COMPATIBLE 


GEMINI 10 PRINTER 


crapHics $329 100 срв 


CALL (619) 436-8317 
IMAGE COMPUTER 


*  VISA/MC AOD 3% 


Circle 533 оп Inquiry card. 


MICRO = | — SOLUTIONS 
8 ra 16 BIT UPGRADE 
TRUE 16 BIT PROCESSING 


в 28001 Mictoprocessor (upgradabie іс 280093) 


= 2 Kx1G Eprom with Monitor Program 
{E/Rom opitanal 
* 16 Vetiored Interrupis 


s Full IEE- 696 (5100) Comphance 

e Aji 28001 Features avatablo 

е Baticry backup tiene of day clock 

* Requires ғат capable of word transfers 


Mode! M5000 CPU Board 1425 
‘Mode! 45000 EE opuonat E Rom 75” 


SPECIAL Vacated 


ЕЕ нд 


То order 
Ebt a i inh Мне Манн? 1-805-523-0975 
it write 


M ig whores Ic Yisa and Mester Card welcome 


= include chach or money order 


телі Ei Faas Ад 
| taw Мекіса residents ada 
Lak Grace, MM 68001 45% salza {ах 


Circle $23 on inquiry card. 


Printer Cables 


— Parallel — 
ALTOS 
go" ATTACHE 
$39: ATARI 
CENTRONICS 
COLUMBIA 


Ғ 
ы Ж 


9.00" 
53 — SERIAL — 


ATTACHE COM 
R5232 (DB25P! 
i9 conductor 1-B, 20) 


CABLES UNLIMITED 
PO Box 93065 
Pasadena, Calif. 


91 109 
“CA Неер АНИ a Salim Das $2 Ын 


Сігсіз 532 on inquiry card. 


The Mega super серин 


farang a Seda, в мата CPM, зы. an | 


- ae d == ao iu uL е СТС. 
DMA, «2 Раа m brna 
Kaeser" тие drug fig Baud. Кыл 
FROST БЕША, р ГЇ, Bred етікті 
a NOW CFM 30 
ж Мага Drak geracet hooey демтіу t6 Pru Divers 
€ Poppy Ook Conus Наги fing Оғғалу ИРА голае 
tisha and Dia! аталу ( оғ 2 әдеб оққа B7 or VAT vant 
о ^] Ота equ over 4 Mega Әуез of borage 
gd oh cou aed a À— 
АЕМ ОДК or B baki of bit for тыйыгы+ or 


eR eee ges ыйа тащ рекете 
(à У ТОТ ppt- 
ищи ь , ьа 
веры AEP OOP SEMA REEA РЕНИШ hte 
#м 44 опор 4-# 5н» 


Circle 534 on Inquiry card. 


| DAISY WHEEL PRINTERS 
SMITH-CORONA TP-1 


5529 


“ BROTHER HR-15(2 colors} SAVE 
* BROTHER НВ-1 (16 сре) 
* KAY-PRO-10 
е KAY-PRO 11 ' 
* CHTOH F-10 (40 cpa} 
» 12M PC 

» OSBORNE COMPUTER 
в SANYO МЕС-1000 (inci gHwre) 31505 
» GEMINF1O 52894 
* GEMINI-15 $445 
* FRANKLIN-ACE 509% 


MICRO MART 
5375 Kearny Vile Rd 011%, San Diego CA 92121 
(618) 268-0168 


Сігсіе 531 on inquiry card. 


> 
О 
o 
О 


зо FTBIEMS 


п 


l 


E Ез 1 we p 
E 3, IR іш 
mpra! ше! лен 
1 ЕЕІ ЕТ! JR И. 
ZE ЦЕ ЖЕГІ ЕШ! ЛЕТ 


Pi ШИТ 


The НАМ DISC trom SD Systems is a "solid-state disk dria" for 
IEEEGBE/S-100 systema |! akow: programs lo execote Tram tugh 
speed RAM, circumventing ine maghanica! problems and speed 
limitations of floppy disk drives RAM DISC increases sysiem 
petformance substantially in disk intensive anpiicalions, compiling 
and sorting times are reduced to a fraction ol the ита required fora 
disk based compile ог зоп CP/M plus suppor provided, 256K 
shorage per board, "Install" programs available lor CP/M end MP/M 


MEM-G6256A RAM DISK OSS 


ROM DISC 


50 Systems ROM DISC is a 128K EPROM/ROM поага which is 
similar зп concept to the RAM DISC Like the RAM DISK iL allows 
execution of sofiware al high speed directly from memory, without 
ihe use of disk drives The ROM DISC however (6 Son valable 
memory ideally suitad for use wilh the new CP/M Plus, whieh i$ now 
available in EPROM Wilh the new НАМ OISC/ROM DISC 
combination you can now creale а sysiem which avoids some ol [he 
problems and pitialls associated wilh magnelig media 


MEM-12850A HOM DISC Boar? — 529500 
CP/M Pius On EPROM: 
SFC-55009059E Unbanked. 95232 — 540000 


SFC-5500805BE Lnbanked, VDBSO24 9600.0 
SFC-55009057E Bankad, H5232 — . 1 5400.00 
SFC-55009058E Hanked. VOB8024 _ ... $400.00 


SBC 200 


BD Systems’ SBC-200 wan 5-100 bus compatible single board 
computer based оп the АМН: 280А CPU И contens в 
sychronous/asyochronous serial port with software programmable 
baud rates, a parallel VO port. a four - chantiet canter - limar, and 
ІК on-board RAM Up to BK af firmware тау be added io the 
bonrd'& 4 EPROM скі. 

The SBC 200 is the ideal Маап ol a svsiem composed ol Ihe oiher 
boards in the SD product line, orcan stand alone in peocass control 
applications 


CPC-30200A SHC-200 — ААА 
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SO Systems new ExpandoRAM ПІ ів a high density 5-100 mamory 
board utilinng tha new 64K x 1 dvnamic RAM chips. fT allows 
memory sizes of 84K, 128K. 192K, or 256K all on a single S-100 
board Memory 6ddress decoding is done by а programmed bipolar 
ROM so the memory тар may be dip-switch conliqured ta work 
wih eüher МР/М. CP/M. or OASIS - (үре systems 

The ExpandoRAM (li marks a new generation ot hiably reliahie and 
чегзаше dynamic RAM boards suitable for expanding current 
5-100 systems. ar lor use in new multi-user avsieme 


MEM-65064A HK м 
MEM-65128A 128K 0 95550 
MEM-05192A 192X $675.00 
MEM-65256A 256K 0 5500 


VERSAFLOPPY II 


30 Systems" Versalloppy I! i a reliable (ield-proven $-100 double- 
density Порру disk controller For lul! software compatibility it can 
also read and write standard |BM 3740 sindale density lormat. The 
varsatioppy () controis singla or double sided dnwes, т sinala or 
double density formal, 55" or 8" in any combination and up tad 
drivas simultaneously. 

The Versalloppy il is Таза, more atable and more lolerant of bit 
shift And “jitia ihan most other controllers. All control and 
diagnostic firmware is included 


IOO-1160A Versalloppy !| — т $359.95 


Circie 242 on inquiry card. 


CP/M 3.0 PLUS 


SD Systems’ sm plementation of Digital Research's CP/M 3.0 Plus is 
а unique Combination of hardware and soflware that optimizes the 
powerful new features of CP/M Plus. CP/M Plus requires 192K of 
memory for optimum performance, making il un ides! match foc the 
266K ExpandoR AM Ш 

In addition to the many powertul new features of CP/M Pius, you 
will realize partormance increases of 5 to 7 times thal of a CP/M 2.2 
syatarn. 

SFC-55000059F Unbankad. 83232  [ $250.00 
SFC-55000058F Liibanwad, VOBBOSM _ — _ $25000 
SFC-55009057F Banked, R5232 . 1 1 1 1 . $250.00 
SFC-S50090S6F Banked, VDB8024 — . .  — — $250.00 
SFC-55009057D Малы! — $50.00 


Continental U.S. Inside California 


800-421-5500 800-262-1710 


For Technical inquras ог Customar Service call 


213-973-7707 


Place Orders Toll Free 


FREE!* CP/M 3.0 


SAVE! $800.00 on THREE BOARD SET 


5-100 board sel wih MHz Z-BOA, БАК of RAM expandable 
to 256K. seriat and parallel I/O ports, double-density disk 
controller far 5%” and 8" disk drives, new and improved 
CP/M 3.0 manual sai, system moniter, control and 
diagnostic software. Includes SD Systems SBC-200, бак. 
ExpandoRAM |1, Versallonpy 1 and FREE CP/M 3.0 - all 
boards are assembled and tested 

"БАК Board Sei wilh FREE CP/M 3.0 — — — $1195.09 
*255K Board Set with FAEE CP/M 3.0 $1385.00 


Computer Products 
4801 W. Rosecrans, Hawthorne, СА 90250 


64K STATIC RAM - Jade 


Uses new 2K q 8 static RAMs, fully supporta IEEE 696 24 bit 
extended addressing, 200ns RAMs, lower 32K or antira 
| board phantomable, 2716 EPROMs may be subbed for 
RAMs, any 2K segment of upper ВК may be disabled, low 
| power typically less than S00ma. 


MEM-991528 Bare board $49.95 
F МЕМ-09152К Ait Joss ААМ $00.95 
| МЕМ-12152К 32 kil $198.95 


MEM-58152X 58K ki! ——— 
МЕМ-64152К 64K kil LL [- 9298.95 
Assembled & Tested 0 0  —— add $50.00 


Letter Quality Printer - COMREX 


Uses standard доу whesis and ribbon cortridges, 16 CPS 
bi-directiona! printing, зетінилотайс paper fonder 
(aingle sheet or fan fold), 10/12/15 pileh, up to 16“ paper. 
built-in noise suppression covar. 
РЯО-11001 Centronics parallel 
РЯО-11002 95-232С запа! moda! 
PRA-11000 Tractor Option 


3802 by D.T.C. 


Based on the same Quattiy mechaniam ag the Comrex 
printer, Ме 3802 conlaing electronic enhancements that 
allow it ta print аі speeds up to 32 CPS. Other leatures 
include a 48Қ buffer, proportions! spacing, and Ош 
1640/1650/830 compatible protocol. Comas with 
printwhee, ribborrand users manual. Serial, parallel, and 


(EEE 488 interfaces standard 


PRD-11300 3802 printer 51205.00 
PRA-11000 Tractor option $189.95 
PRA-1200 Cu! shee! feeder $099.95 
Cable Plaare specily $49.35 
Printers From Jade 
OKIDATA 62 10" 120 CPS CALL 
OKIDATA 82 10" 760 CPS with Graphics CALL 
OKIDATA ӨЗ 15” 750 CPS with Graphics ——- CALL 
OKIDATA 83 15" 120 CPS with Tractor _ CALL 
OKIDATA 84 15" 200 CPS with Graphics — — CALL 
OKIDATA 2350 15" 350 OPS CALL 
OKIDATA 2410 75" 350 CPS, Two color CALL 
DAtSYWRITER 2000 48K Daizywhesel $1395.00 
GEMINI 10 100 CPS 10" with Graphics $349.95 


GEMINI 15 100 CPS 15" with Graphics — — $409.95 


PRINTER PALS — FMJ 


Desk top printer stand and paper rack. Fils all printers, 


PRA-99080 70" Printer pal $29.95 
PRA-98100 15” Printer pal $39.95 
| РАА-00700 for Letter Quality $49.95 
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The BUS PROBE — Jade 
Inexpensawe 5-100 Diagnostic Analyzer 


TSX-2008 Bars board $58.95 

TSEX-200K Ki? $120.96 

TSX-200A A å T $158.95 
{/0-4 — SSM Microcomputer 

2 serial VO poris plus 2 parallat VO ports 

01-10108 Gare board wimancual $35.05 

1O1-1010K КИ with Manual $179.95 

101-1010А AST $249.95 
[/O-5 — SSM Microcomputer 

Two serial & 3 paraliel porta. 110-19.2K Baud 

I0I-101$A A& T $289.85 
INTERFACER 4 — CompuPro 

3 serial. 1 рата), 3 Centrontca parallel 

1O1-1840A A & T $314.95 

101-1830С CSC $414.95 


PB-1 — SSM Microcompuler 
2708. 2716 EPROM board wilh on-board programmer 


MEM-89510K Кі? with manual 8154,95 
MEM-89510A A & T with manual $215.93 


PROM-100 — SD Systems 
2708,2718, 2732 EPROM programmar with software 


МЕМ-99520К Kit with software $189.95 
МЕМ-99520А AAT with soltware $249.05 


VIDEO MONITORS 


VIDEO MONITOR — Jade 
1000 linea ultra-high resolution, 20 MHz ultra-high band 
width, 9" or 12°, Amber or Green phosphor the finest 
montore we seii. 


VDM-7?50920 9" Green $09.96 
VDM-750910 9” Amber $029.23 
УОМ-751220 12’ Green $120.05 
VDM-781210 12 Amber $128.08 
12" GREEN SCREEN — Zenith 

15MHz, 40 or 80 column 

VOM-201201 12" Graen 5114.95 


LACE ORDERS TOLL FREE 


р ағынына ee ee SS ee 
Inside California 


800-262-1710 


We accept cash, checks, credit cards, ог Purchase Orders from qualified firms and institutions. 
Minimum prepaid order $15.00 California residents add 61% tax. Export customers outside the US or Canada please 
add 10% to all prices. Prices and avallibility subject to change without notice. Shipping and handling charges 

via UPS Ground 50¢/ib. UPS Air 54 00/0, minimum charge $3.00 


DISK Sub-Syatems — Jade 
Handsome metal cabinet with proportionally balanced ме 
flow system, rugged dua! drive power supply power cable 
hut, power switch, line cord, fuss holder, cooling fan. 
nevermar rubber feet, al) necessary hardware to mount 2- 
B" disk drives, power supply, and lan, does not include 
Signal cable 


Dual 8" Sub-Assambiy Cabinet 


END-000420 Gare cabine! $49.95 
END-000421 Cabmet ЕЛ $199.95 
END-000431 AST $249.95 


6° Sub-Sysiems — Single Sided, Double Density 

£ND-000423 Ki w/2 Siemens FD100-8Ds $650.00 
END-000424 A & T w/2 Siemens ҒОТЮОО-80в — $895.00 
END-000433 Kit w/2 Shugart SA-BO185 $999.95 
ЕМО-000434 А 5 T w/2 Shugart 5А-ӘСІНЗ — $1195.00 


8” Sub-Syalems — Double Sided, Double Density 


END-000426 КЛ w/2 дите DT-8s $1224.95 
END-000427 А & T w/2 бите О-В: $1424.95 
END-000438 КЛ w/2 Shugart SA-85TFis $1274.05 


END-000434 А 4 Т w/2'Shugart!SA-801 Ra $1105.06 


iSO-BUS - Jade 
Бін, simple and on gale — a batter motherboard 
8 501 (5%" х 2%) 
MBS-061B Bare board $22.95 
MBS-061K Xil $30.95 
MBSOOIA AST 568.25 
12 Siol (8X" x 6%”) 
MBS-1218 Gare board $34.95 
MBS-121K KI! $69.95 
MBS-121A ААТ $109.95 
18 3101 (164° и 83," 
MBS-181B Bara board $54.95 
MBS-t81K X" 599.85 
MBS-181A A & T $149.95 


The BIG Z — Jade 
2 or 4 MHz switachabte 2-80 CPU board wilh serial ИО 
accommodates 2708, 2718, or 2732 EPROM, baud rates 
trom 75 to 8600. 


CPU-30201B Gare board w/manua $35.00 
CPU-30201K КП with Manual! $149.85 
CPU-30201A AA T with Manual $199.55 


2810 Z-80 CPU — C.C.S. 


$ ое 4 MHz 2-80 CPU with sanal VO роп А on бов 
monitar PROM, trom pane! compatible 


CPU-30400A АЗ T with PROM $288.96 
CPU-Z CompuPro 

2 or 4 MHz ZBDA CPU, 24 bil addressing 

CPU-30500A 2/4 MHz АВТ $279.96 

СРИ-30500С 3/6 MHz CSC 3374.98 


8085/8088 — CompuPro 
Both 8 & 16 bt CPUs, slandard B bit S-100 bus, up to B 
МНЕ, accesses 18 Magabytea of memory 


CPU-20510A 8 MHz A T 
CPU-20810C 6/8 MHz CSC 


амда 
БЕ 


For Technical Inquires 
or Customer Service call: 


213-973-7707 


Circle 243 on Inquiry card. 


Tandon TM100-1 single-sided doubia-dansiry 48 TPI 
MSM-551001 $219.95 ea 2 for $199.95 aa 


Shugart GA400L single-sided doubte-censity 40 (rack 
MSM-104000 1 11 ea 2 lor $224,965 ва 


Tandon TM100-2 double-sided doubie-densaity 45 ТР! 
MSM-551002 $294.05 ва 2 tar $288.25 


TEAC FD55A single-sided домріс-дәлеіу 40 track 
MSM-660551 $290.05 ы 2 for $239.95 


89,” Cabinets With Power Supply 


END-000218 Single cab w/power supply 
END-000228 Dum! cab w/power supply 


Dual Silmiine Sub-Systems — Jade 


Handsoma vertical cabinet with scratch resistant baked 
enamel finish, proporiianally balanced dir flow sysiem, 
Quiet cooling fan, rugged dual drive power supply power 
cabias, power switch. ling cord, fuse holder, cooling fan 
all necessary hardware to mount 2-8" айтп dék drives. 
Rees по! inchude signal cable, 


Duel A" Stimiine Cabinel 


END-000820 Aare cobinat — SS 
ЕМО-000022 А & T w/o drives — 1 
Dual 8" Siimiine Sub-Syaleme 


END-000823 Кн w/2 SS 00 Orives $519.05 
END-00082A АА T w/2 S5 DO Drives $949.05 
END-000639 Kit w/2 OS OD Orives 31149.95 
EMD-000834 АЯ T w/Z OS DD Drives $1179.85 


8" DISK DRIVES 


Siemens FOD 100-8 single-sided double-densily 
МЕҒ-201120 $274.95 ea 2 lor 3248.05 ва 


Ghugarl SABOIA single-sided double-density 
MBF-10801R $394.95 ea 2 lor $389.95 ев 
Shugert SASIA double-5sided double density 
МБЕ-105518 5554.95 ea 2 (ог $529.85 ea 


Qume DT-& double-sided double-density 
MSF-750080 $524.95 ва 2 tor 5408.95 ей 


Tandon TMBAB1 single-sided aoutio-den thain-Tine 
M3F-5584B81 $379.98 ев 2 for $369.95 еп 
Tandon TME48-2 double-sided rtoubla-den thin-lina 
MSF-553482 $404.05 en 2 for $434.95 


НЕС Е01165 double-sided Gouble-den ihin-Hne 
MSF-851 165 $484.95 en 2 for $449,095 


Circia 243 on inquiry card. 


Smart Buy in MODEMS — Signalman 
1200 and/or300 baud, direcl connect, automatic aoa wer or 
originale selecilon, aulo-answe/auio-dist on deluxe 


models Әу ballery allows tota portahilily, full ona year 
warranty, 


IOM-5600A 300 baud direct connect $89.95 
ЮМ-5510А 300 baud Delura $149.95 
ЮМ-5620А 1200/300 baud Deluxe $389.95 
(OM-5650AÀ 300 baud for Osborne $118.85 
10М-5530А 300 baud card lor ІВМ $289.95 
IDM-5590A 1200 baud option for ІВМ $129.95 


SMARTMODEM — Hayes 


Sophisticated  direct-connec! auto-answer/auto-disl 
modem, touth-tane or pulse dialing AS-232C interlace 
programmable 


10M-5500A Smartmodem 1200 $574.95 
IOM-8400A Smartmodem 300 $224.85 
ЮК-1500А Науа Chranogranh £218.95 
(QM-1100A Mrcromodam 100 EOLBS 


IOM-2010A Micromodem If w/Term prom ——- $328.85 
(OM-2012A Terman! program for MAI 589.95 


1200 BAUD SMART САТ — Novation 


103/212 Smari Cat & 103 Smart Cat, 1200 & 300 Baud, buill- 
in dater. auto redia) И busy, auta answer/disconnect, 
direct connec, LCD readout diaplays mode analog/digita! 
loopback salt tesis, usable wilh multi-line phones, 

(OM-5241A 300 baud 103 Smari Cat $229.95 
IOM-5251A 1200 baud 2127103 Seer} Cs! — $549.95 


J-CAT™ MODEM — Novation 
1/6 the size of ordinary modems, Bali 103, manua) or aute- 
answer, aulomalic answer/orginate, direct connect, bulli- 
іп seli-tesj, Iwo LEDs and audio beeps provide siatus 
inlarmalion. 


КІМ-5251А Novralion 


$149.95 


DISK 1 — CompuPro 


B" or 5'4" CMA disk controller, single or double density. 
single or double sided, 10MHz 


100-1810А AST 
00-18106 CSC 


$449.95 
$554.B5 


2422 DISK CONTROLLER — C.C.S. 


Sy," er 8" double density disk coniroller with gn-board 
bool loader ROM. free CP/M 2.2 & manual set 


#00-1300А A & T with CPIM 22 


$300.95 


DOUBLE D — Jade 


High reliabHity doubla dansity disk contraller with onm- 
board 2-80А. auxiliary printer port, IEEE S-100 can 
function in multi-user interrupt driven bus. 


00-12008 Bara board & hdwr man - $59.95 
IOD-1200K Kit w/hdwr 9 а/ы тал 5299,95 
100-1200А A & T w/hdwr & sliwr man $325.00 
SFC-590020041F CP/M 2.2 with Doub D — —. $99.85 


DISK TUBS 


DISKETTE STORAGE BOXES 

Clear Pipxiglass storage boxes [cr up іп 75 Disketies 
——— Ц E 

$24.95 


MMA-50S Holds 75 5%" 
MMA-508 Holos 50 8" 


“Б.А. 


Computer Products 


SUPERQUAD — Adv. Micro Digital 


Single board. standard size 5-100 computat system 44M Hz 
2-В0А, single оғ double density disk controller for S," ar 
& drives, B4K RAM, extended addressing up © 4K ol 
EPROM, 2 жапа) & 2 parallel HE ports, rea! (ime interrupt 
clock, CP/M compalibie | 
CPC-30800À ААТ 
IOX-4232A Serial KÒ айар!уг 


EPROM ERASERS 


ULTRA-VIOLET EPROM ERASERS 


Inexpensive erasers for industry or home 


$724.95 
529.95 


XME-3300A Specironics win timer 568.50 
ХМЕ-3101А Spactronics with timer $94.96 
XME-3200A Logica! Devices $43.95 


DISK DRIVE — Appie Compatible 


Totally Apple compatipta, 143.350 bytes per drive on DOS 
3.3 full one year 'Inctory warranty, hall-track capabilily 
reads all Apple sofware, plugs right into Apple coniroltac 


на segond dive DOS 33, 32.1 Pascal, & CP/M 
compatible. 

MSM-123200 Add on Appla Drive $248.95 
MSM-123100 Controller $99.95 


CP/M 3.0 CARD for Apple — A.L.S. 


Тһе moa! powerful card evallable for your Appio! 
6MHz 2-606, addiliona! Бақ of RAM, CP/M plus 3 0 100% 
CP/M 2.2 compalibility, C basic, CP/M Graphics, 300% 
taster than any other CP/M fór Apple One year warranty 


СРХ-Б2810А ALS, CP/M Саға $349.95 


Z-CARD for Apple П — A.L.S. 


Two computers in оте, 2-00 & 6502, more than doubles the 
power anid potential of your Apple, includes Z-80 CPU 
card CP/M 2.2 and complata manual set, Pasch! 
compatible utiles are manu-driven, ane убыг warranty, 


CPX-62B00A AS Т with CP/M 2.2 $159.95 


SMARTERM li — A.L.S. 


B0 column x 24 fine video card tor Apple 11, addressable 
25th status lina, normal/inversa ое high/low video, 728 
ASCI! characters. uppat and lower case, Т х 9 dot maina 
with Ime descenders, slandard Data Media terminal 
самга codes. CP/M Pascal & Гопгап compatible, 50/60 
Hz. 40/80 column selection irom keyboard Best BD 
Column Card! 


30V-2500A ALS Smartari fi $165.95 


16K НАМ Card — for Apple ii 


Expand your Apple I| 64K. use as language card, Tull 1 year 8 


warranty. Why spend $175.00? 
MEX-167004 Sava over $115.00 


SERIAL МО CARD — A.L.S. 


Full fnalura serial card Jor modems 4 printers, baud rales 
trom 110 10 13,200, CTS/RTS & X-on/X-ofl protocols auto 
line 1609, В5-232С cable interface included 


101-1000А А 6 T Dispatcher Card 


$49.95 


$120,095 | 


4901 West Rosecrans, Hawthorne, California 90250 
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Plastic library case supplied with ай 


diskettes purchased from California Digital 
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Eight inch Single Sided 
One 


SHUGART SA801R 


SHUGART SA400 
TANDON TM 100-1 


Three Inch Rigid Floppy 


Five Inch Wincheaters 
SEAGATE 505 6 Megabyie| 759 | 725 
SEAGATE 512 12 Megabyte 
TANDON 6035Е 14 Megabyte| 995 | 960 
WESTERN DYNAX removatie| 995 | 960 


Upon request, ail drives are supplied 
with power connectors and manual 


P Eight Inch Subsystem 
Twe Siemens FDO 100-8 disk drives with power supply, 
4° exhaust fan compiete with all necessary power cadier. 
Same a5 above but wilh’ 
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INDUSTRIAL S-100 MAINFRAM 


Suae (or позриы өні echo аррисвыхть Consuuctod from 204 
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fey dalunct TE) Comorian £PS-100 50 ths 


TOLL FREE ORDER LINE 
(800.421-5041 
ECHNICAL & CALIFORNIA 
13679-9001 
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Box 3097 B e Torrance, California 90503 
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SPECIAL SALE 
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SIEMENS 


FDD 100-8 
8" DISK DRIVE 


10 Drives "209 e 100 Drives 7175 
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TOLL FREE ORDER LINE 


(800) 421-5041 


TECHNICAL & CALIFORNIA 


213679-9001 


Shipping: Firat к» рами в St, Еак ні ініне %,%1), 
Forelge вгтісра: 1155 «Пірріны. Ен эн will ln 
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EPROMS STATIC RAMS 


1702 295 2101 45005 „180 
2708 450ns 298 5101 45005 389 
С t me me ыр 21024 450пз 75 
450ns 21021.2 250nsLP 1.44 
о т pU e r 2716.1 3505 3.68 2111 450n8 2.48 
TMS2515 45013 5.49 2112 450ns 258 
ТМ52716 45005 7 89 2114 450s ұға 
2522 450ns 4.60 ӨТЕ, дп Р 1 ВА 
ro Т С t $ 2732 450ns 4,15 21ML3 Юга Р 184 
9 2764 450n5 CALL 21ML2 200nsL.P 1,94 
DYNAMIC RAMS TMS4044-4 45075 3.18 
ТМ5 4027 2505 -73 ТМ540443 — 30015 345 
MM 5280 30068 2.89 MKA118 250ns 9.69 
MK4 108 200ns 1,74 TMM2016 200ns 415 
MM 5298 250ns 1.74 TMM2018 150ns 489 
3250 KELLER STREET, #9 SANTA CLARA, CA 95050 4027 250ns ар иш RE. eM 
4116 200ns CALL HM6116-3 Оля САЦ. 
| m АС 4118 15005 CALL НМ6116-2 1205 CALL 
105 4164 200ns CALL 26132 Ons 32.55 
195 4164 xw | GALL LP = LOW POWER 
05 = 
5 RESISTORS 
95 ‘a WATT 5% CARBON FILM 6500 
95 ALL STANDARD VALUES 1 MHz 
90 FROM 1 OHM ТО 10 MGE OHM B502 5.26 
25 5OPCS. SAME VALUE 0200 "rein 6 85 
BA 100 PCS, SAME VALUE 0150 8505 ? BO 
99 1000 PCS.SAME VALUE (0125 8507 9 ВБ 
5520 3.95 
We Wi = d 
е Ш Beat = д 
6551 10.55 
BARE BOARD 14.00 2 MHz 
"E » 6502 895 
КІТ ny Competitors E - 
| | 6532A 11.90 
55454 2790 
ASSEMBLED 42.50 ез В 
; 3 MHz 
* A pelt tradimus 11 Arpit C fer, | p | 
ми іпайетыны | ple бзш пш ер, tre { ces 1 11,80 


74.500 23 1415122 49 — 7445253 58 APPLE* | 
no аон чи 2 

; 4 FF 
23 74515 4 7aL $250 118 COMPATIBLE 51/4 FLOPPY DISI 
22 745135 54 7465206 58 FLIP FILE 
Z NEN 19 p онр 

ALSI ты 
5 7415139 A9 — 7ALS278 AB 225 Q5 CAPACITY 75 EA 
$ 5 узд А5962 y^ м 1 5 
39 74548 122 7415290 74 C ‚9 
ош 0 МЫ n CONTROLLER CARD 
23 7415153 39 7415205 Ба 
21 7415154 189 74158 BB 19.95 
23 7415355 50 7415224 174 
20 745156 89 7415352 1.28 r^ : 
-23 74( 5157 44 7415353 1.28 5 Position ao 
29 7415168 48 1415382 1.34 6Pasition a 
з ы ым мю хш ae E Rc c 
48 7415462 68 7415566 4B BPoeiiion 95 
9 n Min у | 
23 7405165 79 14553 зе SUPER COOLING } APPLE 
43 745166 1.69 — MLS3M Эй 
49 7415468 180 7415277 124 FANS 
74 7415189 174 15578 1.15 | 
74 745170 1.45 7415379 1.34 49 95 
2 MUS F4 7445385 188 5 | 

9174 74 44 | 
2 74515 F- ШЕ "is | a WITH SURG PROTECH |l 9.95 

1 3 (5383 б 

34 7415189 879 7415396 115 мк A 69.95 
м 74510 79 7415399 148 CA 3035 240 (йек стек ИВ 
34 7415191 79 7415424 37 СА 125 
34 7415192 84 7415447 37 CA YHA 125 
45 7415193 4 7415480 184 СА 3053 1.45 
59 7415194 6H 7445558 1.89 СА 3059 290 
55 74.5196 68 7456559 189 CA 3060 290 
ШЕРІН Men 545 oe ie x =m 

4 | 
79 7415221 74 7ALSBB2 299 САЗ i UPGRADE A 
54 7415240 7415683 290 CAES Um ^ 
84 74.5257 89 7415684 2.99 СА 3083 165 o Ay 
74 — 74L8242 BB — 7415685 299 CA 3085 80 ag “. 
68 7415243 98 7415588 239 СА 3089 210 5 e 
15 7415244 79 7415589 299 Са 31150 135 к= C 
35 7454745 t 48 CA 3140 1.15 | ns 
35 7415247 74 8459 t 4B CA 3145 175 
35 7415248 89 811.596 1.48 СА 3160 1.15 
35 7415249 B9 811557 1.48 E 
38 7415251 58 611598 1.48 145 1 


| D K STORE HOURS: 

! ў MON-FRI 8:30 А.М.-5:30 Р.М. TERMS: For shipping include 52 00 for UPS 
ORY computer Products, inc. SAT 10:00 A.M.-3:00 РМ. Ground. $3.00 tor UPS Blue Label Ан $10.00 
3250 Keller Street, #9 | minimum order. Bay Area residents add 6//% Sales 
Santa Clara, CA 95050 ihe cat " Tax. California residents add 6% Sales Tax» We 
| | master charge | reserve the пон! (о limit quantities and substitute 
(800} 538-8800 еке manufacturer, Prices subject to change without 

Calif Residents Local Phone A notice. Send SASE for complete list 


(8001 848 8008 408! 988.0697 


570 BYTE May 1983 Circle 175 on Inquiry card. 


LM311 , LM121D 245 

| ATHANA OR NASHUA ME АЙ а D 1% 

LM318 149 МС1258 ' 89 

SSSD . 5» э = . а 18.95 LM323K 375 LM1414 1.49 

5 - нема, 2195 "я y (М324 59 1М141458 58 

ЕЮ 335 Z 80 ZROASIOD — 2099 SSDD .........22.85 Tc Ыт: $6 

ZBO-CTC 325 ZBOA-SIQ! 2095 LM377 225  LM1800 245 

2В0-ОМА 1240 ZBOASIO? 2095 DSDD.........27.95 194360 125 (М1849 245 

ЮО 1528 — ы ТҮ É ІМ 5% 

meso, 02 SERIES ым, ж ЕТ ГМ Е мэ. p 

i 4 
280-309 16 95 220850. 1295 SSDD SO L566 145 1М3906 170 
ri 1 : 

РЕГ 4% 2106 - vi Bs Ms (м3 8 лег % 
ZEOA-PIO 4.90 3296 
ZROA-CTC 490 38.05 


БАҒ (BOO) 538-8800 Controllers 


MM 58174 10.95 


ЖӘЕ (800) 848-8008 


9000 SERIES 
e] СҮ SE] wee im se æ | IC Sockets 
NE 1 МС заво өзі у> im ао im IC SOCKETS 
2601 Jr 192] 2097452 390 120 269 ST WW 
3602 139 : 24576 14 31838 259 БРІМ 19 4% 
798 2513-002 low Ue" п e 26% (ЕЕН E: % 
—2 => Bliss i 
REGULATORS 2.89 18432 2 69 22 PIN 25 1.30 
7805T 75 T9081 85 200 260 24 РІМ 25 1.40 
78087 75 79127 85 259 4 B = 120 
78127 75 79151 85 
78151 75 79247 95 ST = Soidertail 
7824Т B5 WAN = Wirewrap 
7905K 139 
7806K 129 т” 139 
7812 19 7915к 139 
7815K 129 1.39 
7R24K 129 Т= 10.229 
-----. Power Supplies 
CONNECTORS 
Маю 
85232 Female 350 MOUNTED ON РС BOARD 
852342 FamaleRightAngle 4.95 MANUFACTURE D BY CONVER 
E E $ VOLT a AMP 
pin Edge 
44 pin Edge 249 £12 VOLT 1 AMP 
S0 pin Edge 2.69 
B6 pin Edge 3.90 
100 pin ST 190 3 4 95 
100 pin WAN 4.90 
[ ] 


CONTROLLER CARD ...... .79.95 


APPLE'II USERS Ға 
DISK DRIVE! Do Kay Computer 


includes metal cabinel 
Color matches App! 4 | р О 

Includes саба ; 
Usa with Apple lI controller ы | VISIT OUR RETAIL STORE lac 
| © 


3250 KELLER STREET, #9 SANTA CLARA, CA 95050 


EPROM ERASERS 


HOLDS 15 EPROMS | | 


ERASES IN 20 MINUTES 


59.95 


$28 


9/4” DISKETTES 


ORDER TOLL FREE = 


(CALIFORNIA RESIDENTS) 
ALL MERCHANDISE IS 100°. GUARANTEED 


STORE HOURS: 


D K MON-FRI 8:30 A.M.-5:30 РМ. TERMS: For shipping include $2.00 for UPS 
с au ЗИ Руми KOE. Ground, $3.00 for UPS Blue Label Ан $1000 


Т 10:00 А.М.-3:00 РМ. 
3250 Keller Street, =9 ЗАТ 10:00 0 minimum order, Bay Area residents add 6757, Sales 
Santa Clara, CA 95050 Tax, California residents add 6% Sales Tax, We 
| master charge reserve the right to limit quantities and substitute 


(800) 538.8800 УРА mb нае Ae manufacturer. Prices subject to change without 


dii Нели Local Phone ола» | - i notice. Send SASE for complete list. 


aUud) нан HOUM 1408) 988 0697 


Circle 175 on Inquiry card. BYTE Мау 1983 571 


ж MADE IN USA BY AMERICANS № 


California 
Computer 
Systems 


SPECIAL! | 
| CCS SYSTEM 2410 . . $1995.00 


ә includes СР/М® 2.2 е 2-Serlal/1-Parallel Port 
ә ОМА sk Controller € Hardware Vectored Interrupts 
e 2-Real Time Clocks € Supporis CP/M* MP/M* OASIS 


CCS 2300 System, A& T..1695.00 


e 2810 CPU... .....,.. Only-265.00 
e 2422 Disk Controiler...,.. Only-330.00 
e 2056 БАК... .... .. Only- 360.00 
e 2300A Mainframe NEW!...Only- 398.00 
e CCS Apple Boards. . . Call Toll Free For Prices 


UNIVERSAL POWER SUPPLY 
For Big Board, Apple or Aim 65 | 


i +5VDC @ 3 Amps 
*12VDC @ 750 Amps 
-12У0С © .750Amps 
—5\0С @ .500 Amps 


$69.95 


DISK DRIVE POWER SUPPLY 
- B" or 5" Drives 


+24VDC ё 3 Amae 


— 5VDC @ 1 Amp > = 
AC Cables іт 2 Drives $7.50 "e 


Dimensions: 4" x 4" x 11" $59. 95 


E ОО POWER SUPPLY 


+8VDC & 30 Amps 
+16VDC @ 6 Amps 
—16VDC & 6 Amps 
PC Board Design 
Dimensions’ S" x B" x 11" 


$89.50 


CUSTOMER SERVICE HOTLINE 1 


DUAL DRIVE SUBSYSTEMS 


x. UIT 


HORIZONTAL OR VERTICAL 
Fully Авзвтінесі and Tested Units 


ONE YEAR P+L WARRANTY 
On Shugart and Mitsubishl Subsystems 


w/lwo Mitsubishi DS/DD . "T $1170,00 
ммо Shugan 801A SS/DU , 975.00 
w/two Shugart 851R DS/DD . 1225.00 
w/two Siemans 120-8 SS/DD 675,00 
w/two Сите DT-B DS/DD  , , 1260.00 
Cabine A & T w/Power Supply and Accs. 235.00 
Санам Top and Botlom бу — 68,50 
АН Саман А А T aret cathy Sterne асаби ай AC/DC vering and 50 ріл ca сау 


Scent Une horn modet айыл acies The intrat SO ріп сала aad aiunt 
ah «ашау SO pim cable pari # C-A $ ию 


| би“ Subsystems 
witwo 48TP) 55/DD 
w/two 48ТР! 95/00 
ммо 96ТР! 05/00 , 


495.00 
595.00 


ж ж ж SYSTEM SPECTACULAR 


. 695.00 


ж SPECIAL x 


OF THE MONTH ON 
MITSUBISH! DS/DD SUBSYSTEM* 


2.4 MEGABYTES... ONLY $1095.00 


Fully assembled and tested horizontal drive 
cabinet including fused power supply, tused AC 
input, fan, all AC and DC cables, 50 pin data 
cable and ONE FULL YEAR PARTS AND LABOR 
WARRANTY on the complete subsystem in- 
Cluding the Mitsubishi 2894 double stded dou- 


| ble density drives. 


Add $15.00 іш shipping material. 
“OFFER EXPIRES JULY 31st 1983 


OFFER EXPIRES JULY 31st, 1983 


Dimensions: 4" x 4"x11" | 


The total system includes the ХОК S-100-4 Computer System, the ADDS Viewpoint ЗА + terminal, 
the Star Micronics Gemini 10 printer, and all AC/DC, serial, and А5232 cables with CP/M 2.2 soft- 
| ware, manuais and our ful! SIX MONTH parts and labor warranty, 


Order Part %5-1500-01,,,......... ... 


ха 


$2595.00 


Circle 487 on Inquiry card, 


$-100 MOD KIT 


by XO OR 


For lest or systems applications 7 
Complete S-100 12 501 Mam- 
мате wilh Disk Drive Power Supply 


(© 4 Drives 
SPECIFICATIONS 


Unregulated Regulated 

+5V @ 5A 
+8V @ 30A +24V @ ЗА 
+16V @ бА 


—5V @ 1А 
$225.00 Kit with 12 5-100 Bus Connectors 
4255.00 Assam and Teated with 12 Bus Conneciors 
$15.00 AC/DC Drive Cable Set for 2 Orives 
Dimangions €" x 10" x 18" — Shipping Weight 25 Iba. 


« Cooling 
Power j 


4 Vs" 
Low Velocily 

Whispar* Fans 
Only $18.00 ев. 


Finger Guards 
$2.50 each. 


FLOPPY DRIVES 
"uy 8 sal at these reduced prices 


8“ Shugart 8D1R 55/00 


$369.00 
8” Shugart 851R 05/00 | 495.00 
8” Qume 0Т-8 05/00 519.00 
8” Mitsubishi 2894 08/00 465.00 
8^ Mitsubishi Slimline 05/00, 465.00 
8” Tandon 848-1 Thinkne 55/00 370.00 
B" Tandon 848-2 Thintine 05/00 470.00 
B" Siemans 120-8 55/00 235.00 
5%  Milsubishi 95 05700 Full 315.00 
8% Miisubishi 95 05/00 9% Height 315.00 


All Shugart and Mitsubishi drives will have а 1 year parts 
and labor warranly Dume drives — Full & months — All 
olhers 90 days. 


Ж Ж Ж 


And now а complete system package is available 
from U.S, Micro Sales featuring the famous 
S-100-4 Computer System. 64K based 2-80А @ 
AMHZ with two Tandon 8” floppies 10 provide over 
1.2 Megabytes of formatied storage. The new 
ADDS Viewpoint 3A+ with green screen and 
detachable keyboard makes the perfect terminal 
with features like reverse video, v» intensity, visual 
highlighting, and full auxiliary port use. For a 
printer you'll get tha new Gemini 10 dol matrix 
80 column by Star Micronics with features like 100 
CPS print spead, serial and parallel interfacing, 4K 
ram buffer, self test, bi-directional print, and single 
or muilti-sheei feed. What more could be asked 
for?? A full six month parts and labor warranty 
on the COMPLETE system — warranty includes 
the disk drives, terminal and printar. We service 
what we sell. Call your order in today TOLL FREE. 


Wisit Our Retail Stores 
ORDER TOLL FREE 
ж EAST з зг WEST ж 


1 (800) 435-9357 1 (800) 854-8174 
in №. (875) 485-4002 In Сай. 1 (714) 898-1492 


BF F MICRO 


_) a SALES 


Жж MADEIN U.S.A. BY AMERICANS ж 


ERMS: We accepi VISIVMC, prepay, check or money order. ваха allow personal check two weeks 10 clear before shpmeni 


S00 мии care onal Manders under $50 00. 15% Restocking Fee. All orders shopped via U.P S. unless otherwise soscrhsd Al ж EAST ж 11 Edison Drive, New Lenox, Minois 60451 
НЫ eed ра reg, qua nerve S tend ind m 1 s чыт зе {ТТА ж WEST ж 15392 Assembly Lane, Huntington Beach, СА 92649 
TERMINALS PRINTERS 
Adds Viewpoint ЗА +: А low cost high perlormance ler- н : "1 4 C-tioh Залив F-10: The bes! you -— pel " : auem letter qualify 
minal w/grean screen and detachable keyboard. Features ror gta iino mn a i i gt милау рй! | 
z ; — = 1 
include ж Raverse video ж $ intensity x Visual | | = | жарма Paral Рм 200047 7 Кате $1475.00 
highlighting * Full auxillary port use ж 150 — 19.2K baud "10 Starwriter Serrat #М-2000-31 51475.00 
rate. Okldata Microline: New versahiity, correspondence quality priniing and spred 
#Т-1000-04 $519.00 make the MLO? and M93 the bes! printer values in [Мат catagories Bolh 
b ТҰ, 4. ue ыы c ым. _ Printers provida multi-speed print modes; be dérectionai tegh speed mode with 
Televidea 910 +: Save your вузз on a greal green screen ер Чобир очар утри oin oF 
м/іваіигеѕ like Жж Quill-in self test ж Full editing ж Tab addressable graphics is slandard. Both serial and parallel interfaces are star- 
aplions же cursor control зе 16 visual attributes like, reverse pu = pe inchada Hull tractor assembly 21 no edra charge 
video, monilor mode and ‘Ye intensity. ML93 /M-2000-11 
KT-1000-05  , 44 --.. но иже $569.00 Epson FX-BO: This 15 the latest antry (corn Ihe manufacturer thal has taken 
Talavideo 925; From the hobbyist to Ihe basic professional ‚= аш каннын ане тн a cen 
[his popular terminal will fit your neecs. ж Detachable (ne ешек glance at Ihe lealures below shauld convince you Ihal Epson has 
keyboard x Numeric keypad ж Green screen ж Seali 1651 created а read winner with the new FX80: 
ж Time ol day display Programmable lunction keys ж жаша p of 160 man — et he я «is кеселі 
і 1 5 emphasized an Мея ^ Use с ers 
912/920 emulalion hardware/software programmable vitia ВАМ сәл иейин. Зои ul ar. or верили 
conligurations sel ахэр агёа e Standird ray paral иңігіәор « Programmable len 
margin, 32 horizontal 120 stops and В seis n lun. 
#1-1000-08 ..., ss .. cde $739.00 Introductory offer #M-2000-70 $599.00 
Televideo 950 #7-1000-09. . ... .. . . $939.00 Above w/Sartal/int #M-2000-7 | 5699.00 | 


The 4 slot 5-100 systems aien are equipped with the XOR Z-80 4MHZ three board set. Each can run 8” or 5” disk simultaneously, 
In addition to the high speed XOR mini format, they can read KPRO, IBM and Morrow 5" disk formats. Each has a modular dual 
power supply sub chassis. They are fan cooled. Standard 10 is 2 serial ports and one centronics parallel. Expansion !O is available. 


TWIN 514^ MINI 514" HARD DISK 8" MITSUBISHI/TANDON 
ж NEW PRODUCT SPECIAL ж 


EN UT NN UT 
SALE 
ж w/1 48TPI + 5 Meg anms -$2895-88 
x Syslem less boards and drives ... . $ 425.00 | ж w/1 96ТР! + 5 Meg oa ane $2495.00 
x Mint 48ТРІ 55/00 $1395.00 | ж w/296TP! + 5 Meg.. .. .. 52750.00 | ж System less boards + drives . $ 395.00 
ж Mini 4ЕТРІ 05/00 222402... $1495.00 | ж w/2 96ТР! + 10 Мед, .. ... $2995.00 | ж w/2 Mitsubishi 05/00 .. $1695.00 
ж Min STP) 05/00 —.. ..-... . $1650.00 ] ж w/2 ӘБТРІ + 20 Meg, ., с... $3445.00 1 ж w/2 Tandon SS/DD. .. . . , . 81725,00 


The 12 slot commercial grade S-100 systems below have all of the features listed above plus a massive 30 amp power supply capable 
of the expansion we expect you will do. All units are cooled by four inch fans. Each system must pass 2 days of constant read and 
write disk testing without a single error before shipment. One year complete system warranty 15 included. 


BASIC PROFESSIONAL IOMEGA $-100-12+ PROFESSIONAL 8” 
HARD DISK TO MP/M 


| a re | | 
-] 


d 
e 
————— PII 
ж wino drives (full board set) — ,., . $1350.00 | ж w/1 lomega ж w/20 Meg + 1 Floppy... .. $4395.00 
ж w/2 Mitsubishi... .. .. . ., ,. 32295.00 + 1 Floppy ... $3395.00 | ж w/40 Meg + 1 Floppy. | $4950.00 
ж w/2 Ѕподап 8018... ....,,- ‚ , 52125.00 | x w/1 lomega * w/85 Meg + 1 Норру.. .. $5395.00 
ж w/2 Shugat 851R .., .......... $2425.00 -2Flppas ..... $3715.00 | ж Add Tape Backup . ..,... .. 51495.00 
ж w/2 бите, ... ., «0... ~ $2450.00 | ж w/2 lomega ж Add MP/M  , ec $ 695.00 | 
ж w/? Milsubish/wide.,,.,.,..-... $2295.00 + 1 Floppy d . . $3995.00 4 ж Add per User. e. 05. . S 250.00 


Circle 467 on Inquiry card. 
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908011876 CEC $6 


$-100 MOTHERDOARDS 


Active termination, 8-12-20 Stor 
BOGSTIBIA АЛАТЕ siot, 2 iba $14000 $125.00 
10681186 CSC 6 siot 2 ibs $19000 $M.00 
ММПЛА — Assembled 8 Vested $79800 $750.00 | BEGETENCHORM 20 Sio! Rackmount 389600 $825.00 | RQGATIMA AST 725/01 3/b& $175.00 $185.00 
AQGATIBAE СЗС 12 siol 3фа 524000 $2290 


MaTTC CSC $895.00 $850.08 BATENC208K 20 Slo! Desk Ti 582500 $188.00 
М —-— 3 AQENTISSA «AST 20 siot dibs 5326500 $235.00 
. ПОВЕТЕ С5С20 slot sibs 534000 $31086 


RETAIL STORE PHONE NUMBERS: (Chatsworth:) (215) 709-5464 - (Irvine:) (714) 660-1411 


Circle 368 on inquiry card. 


$- 100 MAINFRAME 


T10V 80Hz СУГ Mainirame usas famous 20 siat 
CompuPro Motherboard (55 1655) 


PRIORITY ONE ELECTRONICS 


DUAL QUME 8” FLOPPY DRIVE, 
CABINET, DMA 5-100  é1nor 
CONTROLLER, $1 595.00 
AND CP/M^ 

FROM 


( ompuPro 


ABSOLUTELY THE MOST COST EFFECTIVE 
DISK SUBSYSTEM EVER OFFERED 
BY PRIORITY ONE ELECTRONICS! 


© Televideo 


WORLD'S BEST SELLING TERMINAL 
Extra Memory Pages 


4th page merecry 5285 00 value! 
Мпа на 
With emulabons & larem languages 


[Stepping Мни 37 Is) DEST DUYS! 


‚1200 BAUD AUTO-DIAL 


HAYES SMARTMODEM COMPATIBLE 


u.s. 
AOBOTICS we =. 


MODEMS 
5.00 — 


The AUTO DIAL 2128 Modem 15 a dwect comieet 0-300 œ 1200 baud 
modem сарае o! dialing and сайт for you The ASTD BIAL 2124 is 
соврин ік inaction ig the DC Mapes ERAETMDEERC. 

Fart Ма. Description Lisl ШЕРІН 


YOU SAVE 
$1419.77! 


я Darit: copied th ШУМЕ Ed Fab dins deat Pine 
е 4 ТТНТ igi lord reet і те 52325 00 
ө GPM TI v Iro Petit oi es P Cni | ВИА 3495 00 
а i almi rakes vom ЕСТЕ ure iade | GET CPD $175 00 
ЛЕТТІ 4116-1151, % Lr i? 

$3014 1; 


Gone UN- SYSTEM 816 
FOR THOSE WHO DEMAND 
EXCELLENCE! 


Б ашытуға 0-300 1200 ама тейт 359900 8495.00 


FREEDOM 50 


LIBERTY 
ELECTRONICS 


а 9 curso control keys 

= T editing lunclion keys 

m Programmable protection 

ә Mulli-emulatiaons 

в Green screen 12^ 

» Till Base 

Ф 5 fonction keys 

тынғы (Eh WL 34 ibs) 
Usi Price: $59900 


SALE PRICE: 
$475 a, 
FREEDOM TOO n 


UN-SYSTEM 816/A 


ENTRY LEVEL - SINGLE USER 
Sex serene оби Esse і AIA anion 


Each CompuPro system contains the same nucleus of came 
mon herhware and software. This insures campalibility 
between systems as well as allowing you to expand as your 


Contains ай of the above features of the FREEDOM 50 plus 5 needs grow. The foflowmg 13 а list of the basic hardware Serial Ports. 4 | 1 
addihonal function keys, 7 characler sets, 15 special graphics components as well as software. Centronmes/Epson ports; 1 
symbols, and block mode transmissian (ah. іт, 34 № 111,111 Sottware СРМ 22”, СР/М-88”, M-Drive, DE (Наке 
ше SALE A Desh top Enclosure 20 sois Component List Price $8705.00 РО 
4m PRICE: 9925.00) imm OUR SALE PRICE: — gAVÉ | 
ПА 795. 4910: 
California 64K > T top Сад сі ———— Ре aan ие Ё 
КЕ; Sompurer — JEEE/S-100 7^7 ioci dti" c жен NCED HIGH PERFORMANCE 
Systems AMIC RAM ө At йеті cables ENHANCE 
| DYNAMIC inim SINGLE USER SYSTEM 
3 "NS Я e СРМ 22" and CP/M 56” Disk Storage 2.4 Megabytes. Expandable 0 4 8 Megabytes. 


Main — 256% - expandable (0 1 Megabyte 

Serial ports: 

бон. CM 2.2". CP/M-85", M-Driva, SuperCalt-88", dBase 
i" 


ә M Dove Software - айт the ила а) memory as another (бал drive 
e Socia SUPERCALC 88” 
ә Ashion Tate's DBase ti 


DIG DEEPI! Now is the time to buy 


Component List Price $8497.00 — — SGETUNETIMIS 
the CompuPro UN-SYSTEM 816] — OUR SALE PRICE: save | 
VE MONEY, and have an UN-SYSTEM B16 for your very owr All . 
UN-SYSTEMS canam the very same components as the SYSTEM $5 795. 00 82702 
8165 ее our Winker 1983 Engineering Selection Guide, but are nol 
(en erstaled or configured Ail M lakes 15 your prolessionsl computer UN-SYSTEM 818/0 
expenence and knowledge Ю have the períommng 5-102 HIGH PERFORMANCE MULTI-USEA SYSTEM 
2 or me BANK SELECTABLE сотун system оп the mai loday. BEWARE! This ia nol ke lhs E SOE 24 Майны, ee 
ө 2 or 4МИ: operation © — to Dem 5-100 bus U^. aloe "Au c тана ааа Pun екені p 
Standard ә Opergles with eher әп ROBO or 2-80 based S- 1 00 system procedures. , р > CP - T 
poen processor uanegarew reteshes with both e Васе | 80, WHY WAITI? Шоп"! Pass Up This © зит ne 
таин Seay қытта Жау Ochan 8 Incredible Dealll Component List Price $10,636.00 — 
aa € ов OMA = загана Prinses = Py Each cormorant ej ia UM-SYSTEM 018 har bain азалы and OUR SALE PRICE: sAV E oll 
individually (eed Final instalation and combgutation ant Ib rfe retom- 
Assembled & Tested ® Uses Pomar 4116 RAMs barty of ine pulthaset $7595.00 s3041- 


REGULAR LIST PRICE IS $375.00 


$175.00 ea. 
4/5640.00 


8066520653 (Sii WL 2 165) 


— 


ORDER TOLL FREE (800) 423-5922 - 
( Funds Oniy СА residents add б Sales Tax MINIMUM PREPAI 
SHIPPING А HANDLING of $100 for (he fest 3 165 plus dpt К each additional pound Orders over 50 [bs kerit freight collect Justin case, please Include your 
phone number Preces sutwect lo chenge wihi nice We will do mer best lp mantan pices Ihoggh Мау, 1983 Credit Gand orders will be charger apprnpriale 
hegit ІР you haven! тесесзес your Wie 3 Engeaeerig Selection guide send $100 lor voa copy today Sak prices ls prenan orders i arty 


Тат US VISA МС. BAD, Check. Money Order, Ц 


PRIORITY ONE ELECTRONICS 28 


CA, AK, HI CALL (219) 709-5111 


ORDER 


С RETAIL STORE PHONE NUMDERS: CChatsworth:) (213) 709-5464 - Сігуіпег:) (7 14) 660-1411 


Circle 368 on inquiry card. 


15 00 іпсайе MINIMUM 


FPHIUNHIIY ONE ББС ТН ОЛИ Ә 


3D100-8 ПРИЗ 


Г DISK DRIVE 
SINGLE SIDED, 2,00 Uu E DENSITY 


SHUGARIbaD 1 54 4 4 5%" DISK DRIVES 
90 DAY qus nil | м ae E JU т. 


SIEMENS F 
..9" FLOR) 


! о ur au афимг* -— Ücubte-Dentty 4B TPI $210.00 

DE “ы”. ee | ‚© FAM ИЕНІ" — Single-5ided Double-Density Эй ТРІ $276.06 
ONCE AGAIN YOU ^ | | T4 № | boe МИМИ” — Double Sided Dobis- Density 96 ТР! $400.00 
RECEIVE THE E d rg pe i ы "Replace "=" when ordering, with “m” for MPi style bezet 


ог "£^ for Shugar! style bezel (Shipping Weight 5 108.1 


2" HIGH 8" DISK DRIVES 
ЧЕР у 


BENEFIT OF OUR- t, 
UNEQUALLED PUR- 
CHASING POWER! 


ГЕШ 87 0 per dene Mc 


KLSiEFDD1008 


5-100 DUAL 8" SUBSYSTEM 


M 0052427А 5-100 Disk Controller with CP/M 2.2 1 $398.00 
ЕҢ ИЕР 910900 Siemens Double Density 8" drive 2 $398.00 


The first 2° ПОЛЯ үйек drive altewsz НУ mounting undae 
the keyboard ол CAT, ак. 
МО AC Required +50 +24VDC only 


ВО 111Р0Е002 Dual Honzental Cabinel | $285.00 | FAST 3 msec irack to track! 
wilh Power Supply EQNPAIM High 1 ade doutle-density $380.00 
and Data Cable y $ 35.00 ВОМРА?М soe 2 side doutie-densily $480.00 


BÉMPAIS Ful мести 1 side ongie Give, dble-donety — $380.08 
B MPATS Ful hight 2 sided sangle drive, dble-dentty $460.08 — | 
BU MPIAIO Full height | side dual dre, ме -densaty ҰМЫ 
BÜMPÁATO Full neigh! 2 54е dual dme, dble-densdy — $820.00 
{Shipping Weight 11 №5 per drivel 


DON'T жатын... -- : 
995.00 Ker = 
; ar Ма 
(inclvae $30.00 for 9% 60 PDBSIESUBI наты Cx N - 
- ^4, SINCH 


- — 27 r 
ў: е" THIN LINE 


$1127.00 


SAVE 5132.00! 


$ 


BUY DRIVE AND CADINET TOGETHER AND $AVE! 


INTERNATIONAL DUAL 8" SIEMENS Ғ001008, йге 
INC. | DUAL 8" CABINET POWER SUPPLY Exactly one-halt the height of any other model 


Proprietary, high-rasolulon, read-wtite heads patented 
by Tandon 

СС; only operation - по AC. requirad 

industry slanderd interface 

Three millisecond Irack-io-irack access time — (B ibs) 


TANDON 8” DRIVES 
ЕТІСТІ Singhs Sieg $380.00 2 ог more. $970.00 es. 
BOTWETMEAR? Double Sided 00 2 oF nore: ЙБ н. 


TANDON 51/4" DRIVES 


AND INTERNAL POWER CABLES 
IF BOUGHT SEPARATELY: $890.00 


max $675.00 


BPPÜBILISLE 
ENVIRONMENT MONITOR PANEL 
Tamgerature and vakege moniter with virum sud undibip alarm lor 


желет condition. Direci ШШ) Памва of (їв lamperatare be NOTNDTMIDO! Single Sided, 2506 (5 fox.) $220.00 ni. 

C' on slander’ DIM - 2 er More: $200.00 sach 
BOMFDEOD? CABINET ONLY (Sh Wi 38 Ib) .Dü 

е аа 4 — MCA ИРНЕ НИ 2 ешн момо 57186 HOTHOTMIOO2 (Double -— 500KB $295.00 aa. 
"m А sn Ат жы ШЕРІН Calmet төшү weih desk emewcrment manie — $305.98 2 or More: $270.00 each 

* Each output н онбу fusi = Alas owe conmecions, «nama ee, Ози Gala Gab Huh ПОТИВТМ!003 Singe Sided 500KB £205.00 aa. 
| 2 or More: $270.00 asch 

ВЕСИ Ма — Double Sided, 1000KB 6385.00 an 


2 er More: $375.00 aach 


DUAL 8" HALF HEIGHT 
FLOPPY CADINET 


OUR FINEST 8" DUAL 


International 
Instrumentation 


DISK DRIVE CABINET 


а MV 4А5У в ЗА 
Incorpora ted -Ye pama bom co 
ә Fan cooled ње. j 
Socksten nections 
Compare these features listed © Ай supple горда істін SALE 


SEHITLOR? Dua! Thin Line Cabinet 112 s) 522500 8165,00 


and you'll see why this cabinet 


is our BUY THE CADINET G DRIVES AND SAVE! 
With 2 Tandon ТИП 

FINEST DISK CABINET BRPORIITREI Cabe! w/2 ТМ07М8481 -1 вес (30 4485.40 
FEATURES STANDARD UNIVERSAL DISK ENCLOSURE BOPREMITIME Cabme! «/2 TNDTMEA82 -2 sided (30 ths) $I 416,09 
8 боге pressure forred air cooing for rekable disk drive operation List Price — DBR Price With 2 MPi 5110011805 
ы АС ғол via 3 wre [ foul ітета ога COL socket sel “itn 2-55 % $425.06 ӘӨРИНІНЕРІ Сам! w/2 МРЫ1 M 1 кімі G0 Int) $229 Мм 
а AC inui EMI Filler to ЗЫ amps to help prevent disk crashes due lo Wih әктен powe suply Іп handie Tandon Shrine, or Winchester | 4 i 
ы p" spikes and Өле noise db E tra iene dilatatur SOPDHIUNPI? Сале! w/2 = 2 set [30 bz) $1080.08 

gauge main chassis. тоным 573300 $825.08 айз 

€ inisyal power supoly with 5V 9 BALSY P ТАЯУ œ БА oe GA anan EE amr mam br 
E Bie inicie РС pend Ud d! apply WMb Disk Envirinmeent Momor for cool rekabie operation МАМИТ MP drive adapter € - a 
е Each DC supply and AC separately iused Вир BSG Eat $584 95 $405.00 ИЕГЕ Shugarl / А power Con 


(Foy tul size single SAROI ar comnalibie Drives) 


RETAIL STORE PHONE NUMBERS: (Chatsworth:) (213) 709-5464 - (Irvine:) (714) 660-1411 


Circie 369 on inquiry card. 


PRIORITY ONE ELECTRONICS 


=z MULTICARD 


EIA/RS232 WALL PLATES 


(Does not include oonnectoraj 


" MEMORY б I/O CARD ПИРЕ? Single punched 2 
4/$10.00 [ 
4114906252 Dual Punched a 
4/$12.00 | 


64 Characters "p 
8051002112 List Price: $160.00 ^ №5-232 "D " CONNECTIONS 
SALE PRICE: SAVE 1-8 10-24 259849 100-UP 


e 64K RAM Expandable е Real Time Clack BQENDOBZSP 25 Pin Маю $2.75 $20 $2.25 31.05 


(б 256K Calendar wilh BOCNODEZSS 25 Pin Femae $4.08 $3.50 $325 13.00 


$75.00 !! 85-00 


ө Опе А5232 Serial Perl Baltery Backup BOCNODESI?I? 1 Pc Grey Hood — 31.85. $1.40 $125 $1.18 

| - BÉCNUP2SH — 2 Pc Grey Hood {1.50 31.25 $1.10 $1.00 

ea ы (Sh WE 1 18) BÜCNDDBSIZZS 2 Pc. Black Hood $1.75 $1.80 $1.35 $1.20 

LOWEST COST 89119025665 List Price $595.00 | BOCRODZ0418 Hardware set 2/Pr. $1.00. $ 0 $ 18 $80 
SALE PRICE: 


PRINTERS ro E 


$299.00 !! $399.00 


ISM MAXICARD 


r. PERSONAL COMPUTER RAM CARD 
POPULATED IN 64K, 255K, or 578K 


ТЕН 

INSTRUMENTS 
16 PIN GOLD AND TIN 

DIP SOLDERTAIL SOCKETS 


TIN GOLD 
QTY BOTISISLP BOTIGIOLP 


қ s$ 8.00 $ 10.00 
“1000$ 60.00 $ 80.00 
“ aod $225.00 $315.00 


(Sn WI 15 Iba 


e 50 cps е 10, 12 or 165 cpi а Jspuctobis ie spacing v Vata 
ята! control е Centronies paratiel or R5232 serial interlace a Uses 
a рада Underwood spooled nbbon > Ғткіюп and Iractor feed 


(Shipping Weight 21 №2) Us! Price LÀ на | 
COM Рагайеі tri. $39800 i j 
BGCOKOOFTZER белан $39900 $329.00 DIRECT CONNECT MODEM 
OCOZAPLINTP Appie paralla) interlace wicatie $49.45 e Runs al full speed wih 64K 8799.00 $7 9 00 MURA 
no Wail stales 80915957584 List Расе $379 00 " | 
& Pari be disabled М 
E salen SAVE 8180.00 0 - 300 BAUD 


MURA MM-100 


& 0-300 baw 
: R522 матаса 


= carer deter! Масан 
ә Ве! 103 сотрмйне 


On board parity bil 
• Оп жал рату on 2555 5449.00 


yte 800156578258 List Price. 5789 00 
М SAVESS340.00 
они 576K $950.00 


ә -— vülla 


| space available BONSOSTES7A List Pree 57299 00 е te/Answer switch selectable іні Prica SALE 
ron WL 11 06) e Ful Vista 120 Day SAVES349.00 | mimm o- 302 bae тобет NEL 79.00 
a Warrant Shipping Wight 
e x 7 DO Malrx е Parafal теше (Cantronics) © Tractor Fead * Available ы” 2566 & 576R boards ony (Sh Wi B ix) pe: пг cane hen 


(LAM 5а нага ol (ирга бїдї Business Machines) 


WES) 8," FLOPPY DISKETTES «50», 


ott, T SINGLE SIDED 7% | 
40 TRACKS — ВОХ OF 
pÉ оне! LIVS? DOUBLE DENSITY 4 $2 5. оо 


ramum эйту Sot бес BON ws: 540.00 


а includes reinforcement ring | 
| 804751410 10 Sector 
e Liletima warranty & ALE! 
mmm 0н over sete $35.00 $60.00 $280.00 


& Write protect with tabs 
18 165 
nusa 6 зе р. 6480.00 
Bescription 
ШОНТЫ! Sott sector, BO Irack, } side 


& 400% Surface tested 

Вах sf 16 2 Boxes 10 Bexes 
BODLTSZAQ] Soft sector, 40 track. 2 side 
1001751610 10 sector, 80 track, 1 side Т 1) 0 20. 0 
QQULTSIGIG 15 дет, 80 track, 1 side $3 0. 0 $5 2 0 


e Du Addressable Graphics а Up (o 3-Ра Paper © Бей Test e 
One fear Матау 9 30 CPS BO Column Unidirectional € Uses 
Regus Paper 

БЫЛЫМ ЖА Doi Maina Punter 30900 $229.00 


SCA gemini-10 


micreanics-inte 


аж ше 
к DOT 
A # 

3 MATRIX 
PRINTER 


e Centromcs parallel mer nca 8 Эх 9 character mati @ 6x6 block 
дс тай ® Bil nage (7 or 8) x 480 dot matris (single density} (7 

(t 8] x 960 dot matris ө Bi-direcoonal mining with іс seeking ө 
40,48 66, 80 96. w 132 characters per ine № ЭВ ASCIIchisacters e 
8. B, B 5, 10, 12, nr 17 characters perinch @ 1/6, 1/8, n/?2, n/144 Line 
місе Зргосяы or Wichion teed ә Lises a standard underwood ribbon 


ЕБЕМІ0 BO $3 35 List Price: $399.00 BQULTS280! Sok sector, 60 wack, 2 sided 
^ Т52810 10 іссіз; 30 track, 2 sid 
SALE об $40. 00 $70.00 =e 00 
PRICE: h WL 2 105) iSh Wt. 4 ibs} (Sh. Wi 20 ibs} 
а i З 5 20 155} 


BOGEMIS 132 Gniumn* Printer List Price $649.00 


SALE 
$4 Wesght 89. 00 


PRICE: 
"Based on 10 characters per inch 


— PRIORITY ONE ELECTRONICS | 
WENEH 9161 DEERING AVE, CHATSWORTH, CA 91311 
ORDER TOLL FREE (800) 423-5922 - СА, AK, HI CALL (213) "bn 11 


Terms. US VISA MC Check, Mowy Onder, US Funds Ünby. CA residents add 893 Sales Тах. МІМІМІЛЬ PREPAID ORDER $15 00 Include MUNIMUM 
SHIPPING & WANING a af $3.00 for the first 3 ins. pius 40€ for mach addiional pound Orders ever 50 ls sent бен collect Just in tase, please include your 

SERIAL INTERFACE CARD FOR GEMINI 40 6 15 phong number Prices биесі lo charge wilhoul notice We will do our best lo masttain gicas through May, 1983 Crsdi Card orders will be changed appropialit 
р. SUGEMSERINT Serial Interface Моф/в (Sh Wt 1 m) $85.00 kehi ІІ you havent ет yout Winter Ba Engemering Selechan quite, send $1.00 for you сору (бау Sale proces Vr prepaid orders Only. 


RETAIL STORE PHONE NUMBERS: (Chatsworth:) (213) 709-5464 - (ігуіпе:) (714) 660-1411 


Circle 368 on inquiry card. 


PRIORITY ONE ELEC | ONE ELECTRONICS 


16 000, ‚000 BYTES OF STORAGE 


| 5-1 


51595.0 


BOMDSDMAMTE 


PURE SPEED 

That's what you get when you operate this subsystem. Imagine data access 
virtually without wait! By using DMA technology, the actual time required to send 
and retrieve data is greatly reduced. With the addilional speed and high density of 
the 54” Winchester disk drive from COMPUTER MEMORIES, you will have 
enormous files at your own fingertips without the frustration of searching for tha 
right floppy disk! The throughput of this subsystem is further increased by having 
all low level disk drive routines resident on the DMA controller, thus relieving tha 
computer for other 1asks. 


COMPATIBILITY 

MORROW DESIGNS enginesrs have Invested thousands of man-hours to assure 
that this M16 hard disk subsystem will be compatible with almost all S-100 
IEEE/696 computer systems. Each M16 hard disk subsystem is supplied with 
CP/M 2.2", and MICROSOFT BASIC V5.2". MORROW BESIGNS has even 
included an INSTALL program on 8” disk so you can easily custom configure your 
M16 subsystem to operate flawlessly with any system that is fully IEEE/696 
compatible and has no other OMA devices on line. North Star compatible INSTALL 
package available by special order. 

EXPANDABLE 

The M16 subsystem can grow with your needs. The OMA controller can operate 
up to four drives at спе time Just imagine — 64 MBytes on line! Also, as 
technologies progress, you will be prepared with a controller designed with the 
future in mind 


KEY FEATURES: CONTROLLER: 


DISK ORIVE: а Fully compatible with high speed BMHz 
ә DISCUS M16: Computer Memories and8 MHz CPUs of today and tomorrow 
CMI5615, 16Mb lormatied capacity © DMA bus arbilralion as outlined by the 
e Same physical size and mounting 23 Ehe IEEE 696 standard 
minifioppy e Controls 1 (04 solt seclored Winchester 
ә Same OC voltages as the minifloppy drives 
ә Band actuator and stepper motor head % Variable sector lengih (256, 512, 1024, 
itioning or 2048 byle sectors} 


е Automatic CAC generation and checking 

e Addresses 1 to 16 heads 

ө Addresses an infinite number of Iracks 

e 24-bil address bursi OMA transters 

e Due to this high transfer rate, a minimum 
CPU speed ol 25MHz is required 


pasi 

е 5.0 magabit/second transfer rate 

e Same track capacity as a double dens- 
ity 8 inch floppy 

® 170 millisecond random average ac- 
cess time, reduceable to 95 ms via a 
simple software algorithm 


RETAIL STORE PHONE NUMDERS: (Chatsworth:) (213) 709-5464 


Сігсіп 370 an Inquiry card. 


)0 16MB YTE DMA HARAD DISK SUBSYSTEM 


| MORROW 
NESIGNS 


There are price barners to be broken, 
and then thére are PRICE BARRIERS 
ТО BE S-H-A-T-T-E-R-E-D!! | 
Priority One Electronics prides itself | 
on breaking price barriers — bul 
never like the one you see here! We're | 
talking aboul 16 M-E-G-A- 
B-Y-T-E-S FOR ONLY 
$1595.00! 

That's the storage capacity of THIRTY | 
TWO Shugart 54801 85 — at one 
tenth the price! And there can be no 
comparisons between the perform- 
ance of this system and floppy disk 
drives! 


WITH CP/M 2.2" AND. 
MICROSOFT BASIC V5.2" 


NO KIDDING! 


ONLY 
$1595.00 


LIST PRICE: $2995.00 (Shipping Welght 20 165) 


SAVE $1400.00!! 


HOMDSOMAMIG 16 MB Subsystem 
BOMDSDMAMISNS With NorthStar INSTALL package 


DONT WAIT!!! 


WE HAVE PURCHASED ANOTHER 
PRODUCTION RUN — AS WE 
SOLD OUT THE LAST ONE IN 

LESS THAN A MONTHI! 


- (Irvine:) (714) 660-1411 


LAST CHANCE FOR SCOPE REBATE!! 


BAK PRECISION Там». 2-2 т-а | p I PRECISION TA = an 


BKP1535 SPECIFICATIONS геа BKP1530 SPECIFICATIONS: 
e З5МН: response, useable beyond SOMH2 © 2 mV/cm | | & о С ә Delayed sweep operation lor sweep expansion up to 
vertical sensilrvity ө Signal delay Wine for accurale view of | = 1000У € 5 mV division sensithity selectable 2 mV to 


woh frequency pulse leading edge € Alernate Ingger e n * 20MHz © Variable hold-olf pulse train display © Single- 
capability € Automatic or manual selection of CHOP AND LS а. P sweep for полгереме wavelorns © Bull-in triggering 
ALTERNATE dua-trace display € Variable hold-olf for ғ | fillers & Video syne separaior standard ә CHOP or 
accuralé pulse iain display € Video sync separators У te wv] ALTERNATE display € Differential Input capability @ 11.7 


nS rise time for short duration pulses а Alternate trigger 
capability ө Froni panel x-y operation ® 10:1/reference/ 
direct probes mecluded 


standard @ Built-in Iriggaring filters e PDA CRT with P31 
phosphor e *ü-i/rel/dWect probes included @ Differential 
Input capability 


35 MHz 
DUAL TRACE - TRIGGERED 


BQBKPIS35 List Price: $950.00 +a 


$695.00 


(Shipping Weight 20 955) 


SAVE $330.00!! 
INCLUDING REBATE 


e TAXAN 
12" RGB COLOR MONITOR 


980 HORIZONTAL LINE RESOLUTION 


| poe INCLUDED 


30 MHz 
* DUAL TRACE - DELAYED SWEEP 
| BQBKPI530 List Price: $875.00 


625.00 


| (Shipping Weight 20 (bs. 
SAVE $300.00!! 
INCLUDING REBATE 


DIRECT FACTORY 
CONSUMER REBATE 
CERTIFICATE INCLUDED! 


H-P QUALITY G PERFORMANCE 
LE PACKARD [ҖИТ PRICES! 
SERIES 10 © Carino 


UII, e Cominuous Memory 
1 
(Sh Wt 29 6) e Conveniant Design 


е Automatic Tum-atf Function 
e LCD 


Programmable 


$329 


Set Di i 
‘uma |Galculators нын und бился 
interlace cable to IBM VIR. | par p, TTE ци Na SALE PRICE 
BOTAXNGRAPL BQ HP-10C Scientific (Shipping Weight 3 ths.) $700 959.00 
Apple lie & Mi cable $18.00 ва ИР, Я H 6 Advanced Scientific (Shipping Weight 3 tha) $ 90.00 570.00 
Advanced Financial (Sh 3 $120.00 3 
Pace whiny ІІ AGB INTERFACE 25 ape 26 Advanced — — —— 4% $120.00 398.00 
List Prica: $528.00 & 2 59. 00 ы ". = — 1 Т" - 
Fas EN Gib: Wit НР-41 С/СУ - Handheld Computer System 
12" RGB SUPER HIGH ita тады аме SALE 
„„ BQ MP-41C Handheld computer $19500 $159.00 


wiHP821061 memory module included (5 ba) 
| ВО нР-41 CV назе Computer w/SX Mamory (5 һе) $27500 $219.00 
3 = BO HP82104A Plug-in Card Reader (Sh. Wt. 5 №5) $1500 8759.00 
| ET ТЕТ ан | BQ НР821 5ЗА optical Wand (Sh. WL 5 іе) 31250 $ 99.00 
|ЕЕЕЕЕ) ВО нрв2161А оопа Сасзено Drive (SRWL 5 0) июню $349.00 
ILES ва HP82162ArT: Printer/Pioter (Sh. Wt 5 ts) 15000 $349.00 
Е] во HP82163Av«c neta (Sh WL 5 0) 322500 $1 79.00 


RESOLUTION MONITOR 


630 HORIZONTAL LINE киын 
e ТЕМН: bandwidth ALAGES 
€ Linear RGB input provides LIST PRICE: 


unlimited color combintatians 5699.00 


* Compalitte with APPLE Ш 
and ІВМ Р/С >т 


"mel ENHANCEMENT MODULES: 
PRICE 595. а сна HPAL Маде c i 
| B9 WP62170A Quad RAM $ 75.00 1 
SUPER HIGH RESOLUTION AGD MONITOR | BỌ NPEPLBOA Extended Functions/ Memory Module $7500 $59.00 
WITH AN APPLE INTERFACE CARD Hé HPB2181A Extended Memory Module $7500 $59.00 
ВӘРПВЕРВЗА. 5695.00 80 NPB2182A Time Module $7500 — $58.00 


HP-75C PORTABLE COMPUTER 


ә Accepls 48K al applications ROM 
ә Touch-Lype typewriler-like keyboard 
ә Род BASIC Language 

е [1585 same peripherals as Senes 40 


HIGH RESOLUTION 
12" GREEN OR AMBER 
VIDEO MONITOR 


€ >18 МН: bandwdih 


e 800 lins ола! i 
эонов | ВР НР-75С (sh wi з bs) ust $595.00 
e Composite video input % | 
E р на PRIORITY ONE ELECTRONICS SQ 
Е" эшш | 010) DEERING АМЕ CHATSWORTH, СА 91311 aS 


LIST PRICE. $179.00 
Н ои (Shppng Weight 19 ths) 


PAICE: $ 1 29. o0 


Circla 370 on Inquiry card. 


ж 
ORDER TOLL FREE (800) 423-5922 - СА, AK, HI CALL (212) 709-5111 
fore US VISA, MC ВАС Chock, Money Order US Funds Опір СА residents addita Sates Tan MINIMUM PREPAID ORDER 21500 Include MINIMUM 
SHIPPING & HANDLING of $1 00 Құ Ihe (4513 Ins. olus dDE for each additional pound Orders over 50 Куз sent freight coMect Jusi In cass. please include your 
phone numb Prices subject із change welt maige Ws wif da пия test in mainte prices Іні May 1982 Credit Card orders will Ge charged арууга ге 
{ттн (Tye МҮ гегетуей quo Wirdes В Engineering Selpction guide. send $1 00 tor your copy bodayi Sale prices for prepaad orders опу 


64K DYNAMIC 
200 NS 


4164 $535 


STATIC RAMS 2-80 
2101 256 x 4 |450ns) 1.95 2.5 Mhz TALEDO 
5101 255 x 4 (450па) (cman) 3,85 280-СРУ 3.85 741.501 
2102-3 1024 u 1 (аспа) 69 2M-CTC 4.49 74L802 
ptügL-4 1024 x 1 (450ns) (LP) cr ZM-DART 10.85 741503 
21024-2 1024 a 1 (250па) (LP) 1.49 ZBO-DMA 14,85 741.506 
2111 258 х 4 (450пи) 2.49 280-210 4,48 741.505 
2112 256a 4 |450ла) 2.99 280-5100 1645 741.508 
9114 1024 x 4 (450ns) B/5.85 280-5101 16.05 74.509 
2114L-A 1926 x 4 (45008) (LP) af 12.95 280-5102 1595 7ALS10 
21141-3 1024 х 4 (300ns) (LP) 813.45 2180-51019 16,95 741517 
2114L-2 1024 x 4 (2000s) (LP) 8/13,55 4.0 Mhz 74L512 
2147 4088 1 (556) 4.55 onan теч 741817 
TMS4044-4 — 409621 (450ғч) 3.49 E. He: 74814 
TMS4044-9 — 4096 11 (300ns) 359 А-СТС ы a 74515 
TMS4044-2 4096 е1 {200лв) 4,49 ZAOA-DARF 11.95 741520 
мка119 1024 кВ (250) МЯ 240А-ОМА “ы 741521 
TMM2016-200 2048 x 8 (200ns) 4.15 Li re 741522 
TMM2016-150 2048 кн |1504) 4.95 Hh "8 - 1 T 74L526 
TMM2016-100 2048 v 8 (100na) 6.15 aes Ha 741627 
НМ6116-4 — 204828 |2008) (cmos 4.75 ane сң s 741.528 
НМ61165-4 204846 [150n8) (сто 4.95 „о 16:85 741,530 
HM6116-2 2048 ка |120ла) (emas) 6.95 6.0 Mhe 741522 
HMBTTIBLP-à  ZOAB ЕВ [200na) [emoa LP} 5.95 znnB-CPU 11.85 741823 
НМ6116.Р-3 2046 x B (150na) (стоөҢ1Р) 6.95 2808-СТС 13.95 741.527 
НАМ67180Р-2 2046 eB (120ns) (cmos)jLP) 10,95 ZB0B-PIO 13.55 741.538 
2-6132 4098 к 8 (200ns) {Озні) 34.85 2B8)0B-DART 1495 M uet 


LP = Low Power Osai = Quasi-Static 


DYNAMIC RAMS 


741847 
711540 
741549 
| 74.551 


741554 
tMSADZT 4086x 1 (250ne] 1.99 PME 
UPD411 4088 x 1 {300% 3.00 741.853 
MM5280 4095 3 1 (300ns) 3,00 IS 
MK4108 819231 (200nsj 1.95 A 
MSZA 8192%1 (250n4) 146 эк 
4116-300 1638421 (20078) 8/11,75 3 ee 
4115250 | 15244 x 1. (250ns] i195 Du 
4116-200 — 16384 x1 (000s) 012,05 n 
4116-150 18384 x 1 (ы) 814,05 741.585 
4116-120 — 1638451 (120m 2,2955 na 
2118 16384 х1 (150na) (5v) 4.95 e i 
4164-200 — 85536» 1 [2007 |59) 5,85 Er 
4144-50 E5536 x1 (15008) (5v) бла Er 

5V = single S volt Supply | 79555 

741896 


| 7815107 


EPROMS | Tess 

74.9112 
+708 25818 (tub) 4.50 | 2415113 
2798 1024 3 8 [450] 4.95 7415114 


7418127 
74.5123 
7418134 
74,8125 
7815126 
| 7418132 
7415133 
7457126 
7418137 


1024 x 8. (45665) (Sy) 
2048 x A [45015] (бұ) 
2048 a B (3607 (5v) 
2048 x 8 (450г) (5v) 
2048 18 (450п») 

4098 2 й (450n5) (5v) 
4095 x € (450ns) (5v) 
4095 х & — &y) 


АҮЗ-1014 
АҮ5.1013 


DISC 


2742-200 — 409818 (2007) (бұ) 11.98 AY3-1015 6.25 
ре dia 8192 x B. [450n3) (Бұ) 9,85 "in 
2764-200 deu Coons: e кк CONTROLLERS 1418195 
7452554 8192 x 8 (45093) (5v) 17.95 5145 14.95 74.5147 
xul i NEL] Е R^ 
Sy- Single Б Voti Guppiy BBAT ў 7415152 
"m 
= 41.515 
GENERATORS 
EPROM ERASERS С ВИ-ЯАТЕ ы, 74.8187 
” белесте Intensity BR1841 11,95 enhn 
PE-14 ғ. е “в, 200 83.00 COMBDIE was та.В1В2 
PE-MT X 6 5.200 119.00 сомаз1в 1095 № 7ausies 
PE-24T X 9 6700 17500 CONNECTORS MB FUNCTION сы 
сут x 20 6,700 255.00 pr or D А5232 MALE 2,50 орск 
-125T 18 15,000 349.00 " R5232 FEMALE 3.25 
PR-320 X 32 15000 50500 isson 11 AA noon 125 МЫТ 


HOURS: M-W-F, 9-5 


JDR Microdevices 


1224 5. Bascom Avenue 


TM (1201 5 2KX8 STATIC 
| | 200 № 


25 
8 


5415 


741500 


7415173 e 
7418174 454 
7419175 454 
74,8181 2.15 
7415189 6.95 
74 атай ag 
7415191 ЕСІ: 
74.5152 Nic 
7418192 I9 
7415194 АЧ 
74L5195 69 
74L5196 -79 
74L8197 79 
74L $221 B 
7413240 35 
7418241 SE 
74182422 95 
7415243 99 
74L9244 Эй 
74L5245 1,48 
74L8247 75 
7418248 39 
7415245 194 
7415251 SẸ 
7413253 SB 
7415257 BB 
74252588 .58 
7415258 275 
T4L5260 58 
TALS268 SE 
TÀÁLS273 1.48 
TALS275 1.35 
74.6279 A 
74590 1,98 
7415283 69 
74.5290 ЯН 
7415292 ag 
7815295 98 
72.5298 ag 
78.8299 1.75 
74L8323 350 
74(.8324 175 
7415352 1,24 
7415353 128 
7415363 1.35 
7415384 1,95 
741.5365 A 
7415166 Au 
7413357 ,AS 
741526Е A5 
7415373 89 
7919374 эч 
741.537? 1,26 
TALESTB 1718 
7415179 1,35 
7415385 1,890 
74.83 .45 
7415390 1,19 
74L5363 118 
74.9395 1,19 
74.5395  À 149 
7868424 2.95 
7445447 d? 
T4L5496 1.85 
74LÉ624 3.09 
74.5640 2.20 
74.5645 2,20 
TALBESBR 1,65 
74.3689 1.85 
7415870 — 1.49 
74.5674 5,55 
74L5682 3.20 
7415651 3.20 
7415684 120 
79.9685 3.20 
74.8688 240 
74058660 320 
7448783 24.55 
811.995 1.49 
81L586 1.49 
811.597 1,44 
811.598 1,48 
28L82521 2,80 


VISIT OUR RETAIL STORE 
T-Th., 9-9 


PLEASE USE YOUR CUSTOMER NUMBER WHEN OADERI 
TERMS: For shipping Inctude $2 for UPS Ground or $3 tor UPS B 
Label Ам. Heme over 5 pounds require additional shipping charg 


25L82559 4.25 


Sat. 11 


Foreign orders, Include sufficient amount lor shipping, Того іа а! 
minimum order, Bay Ares and Los Angeles Counties add 64% 5 
Tax. Other California residents add 6% Sales Tax. We reserve 
righ! to інінде manulncturer. Not reaponalble tor typoyraph 
errors. Prices are nubjeci іп chenge wilhoul nelica. We wih malct 
beat any compeiltors price provided It із not below our coat. 


San Jose, СА 95128 
800-538-5000 ® 200-662-6279 (CA) 
(408) 995-5430 ® Telex 171-110 


с 1983 IDA MICRODEVICES, INC. 


584 ЗҮТЕ May 1983 


Сігсів 245 on inquiry card. 


2114 .....8/595 2114 „.„ 8/5109: 


LINEAR 


LM201 34  LM3O(me 7800) 1М566 1.40 M1800 237 CA3023 275 СА 3082 1,65 
LM301H 29  LM348 49  LM567 B3 іміі2 825 САЗ038 1.29 СА 3053 1,55 
_м107 45  LM3soOK 495 МЕ5?П 3.85 LM1d30 зе СА 30458 18 CA3088 Ж 
„мааа ж — LM3SOT 450 МЕТІ 285 (ММ 548  CA3059 32590 САЗМАа 2408 
LM308H 1.15  LM358 60 —MESB2 215 LM18072 5.49 СА 3050 290  CA3098 1749 
LM309H 1.85 LM359 179  LMTOS 50  LM1877T 325 САЗМЯ 3.79 САЗІЗП 130 
LM309K 1.25  LM376 375 ім? 35 1М18588 195 САЗЫ 1.10 СА9140 1.15 
LM310 175  LM377 1.585  LM711 -79  LMi898 175 CAJ08} 145 САЗМБ 1.85 
LM311 ‚ы  LM3?8 250 44723 49  ULN2003 243 СА 3180 1.15 

LM311H й  LM379 450  LMT23H 55  LM2877 205 

LM312M 175  LM380 ля ім? 98  LM2878 925 ТІ 

1.10 


LM3818 : 
LM324 D LM392 8  MCTJAD 1.80  MC4024 3.95 75189 1.25 — 75493 88 
LM329 55  LM394H 460 (5.1380 1% мсама 450 75444 oa 

14331 1.05 (Мич 5.00 MOINES 159  RC4«136 1.25 

LM354 119 МЕ521 295  MC1372 6.95  RC4151 355 = j FET 

LM335 140 МЕ555 34  LMi414 — 1.58 1М425801 175 

LM338 175 NESS 55  LMI45B 59  LM4SQ0 2.05 ТЫМ 78 — TLUHA 2.18 
LM337K 3.95  NESSB 150  LM14BB 59  RCA4S5B 09 — TLOTR 1.49 (ға 2.19 
LM337T 1.95  NESS1 24985  LM14B9 59 імізонй 4.26 — TLO74 219 LFN өп 
(М3338Қ 8.05 МЕ584 286 1М471405 85 1М135600 3.96  TLOM 73 — LF383 1,90 
LM339 48 1ІМ565 888 (М155ЕМ 210 1М971700 1.49  TLOBE2 113 LF355 3.10 


= 
Y 
E 
> 
= 
ж. 
m 
a 
3 


Т = TO-220 К - TO-3 LF357 149 


VOLTAGE 
REGULATORS 


ED зя 74185 2.00 7805Т 79057 185 
п 21 74190 1.15 | 7408T ЛЬ 7908T 4S 
% 221 7491 1.15 78127 75 79187 46 
T 13 74192 2.9 7815Т 75 7815Т 85 ?4С 457 


7а24т T ?924T 85 


4066 40 740180 1.19 


70 25 74104 85 7805K 1.39 7905K 1,49 6068 ав 74С191 1.15 
72 29 74105 85 7812K 1.38 7912K 1.49 № 4089 229 74С162 1.19 
п 44 718 29 7815К 1,39 7915K 149 № sor 35 74С153 1.19 
Jå 3 мы 75 7824K 138 7024K 148 № <071 28 740164 1.39 


4072 29 740185 2,00 


JE 35 74199 1,35 78105 As 79105 „79 
ha э 74221 138 78.12 34 78112 yom "V — nom n 
92 $5 74247 1.25 танаск 9.55 LM323K 4.95 4978 428 740182) 1.48 


4061 -29 74С183 1.49 
айва 49 74С105 1.39 
$085 5 НСО 8.75 
514 95 74С221 1.75 
«n» AB 74C373 245 
Ju 2.49 74C374 245 
qus 1.95 740901 — 3m 
14409 12,95 74С90р2 ББ 
14410 12.95 74C903 — .85 


78H 12K #95 ЦА784840 1,85 


T - ТО-220 Ke ТО-3 
L = TO-92 


2513-002 LOW 955 


IF YOU CAN FIND & PRICE LOWER ELSEWHERE, 
LET US KNOW AND ШЕ WILL MEET OR BEAT THEIR 
| |. | ПШ 14411 1145 74905 10.95 
PRICE! (SEE TERMS BELOW) | Nm LE # „у м 
+ Computer managed Inventory — virtually ЕР 
по back orders! p 2s 
ТИ Неа яе 186 тает бз 
LET 1.55 74367 -B5 : i x " T 4831 85 T4C014 125 
+ Fastsaruice — mostorders shippad within ЕГЕТТЕ 
24 hours! 


8514 1.28 740918 2.75 
4515 1.78 740920 17.95 
4315 1.55 78С%21 153.95 
4518 89 740822 4.49 


125 45 i Tács23 4.05 
i н 5 MasterCard 

CLOCK INTERSIL 
CIRCUITS ud an 9.50 СО — 
45314 4.95 CL7108 9.95 DATA А UISITION SOUND CHIPS 
95369 195 | (CL7 107 12.05 АПСОВОО 15,55 DACOBOS 2.95 76477 3.95 
А5175 4,95 ісітбап 2.95 АПСОЯОА 3.48 DAC1020 B.25 76460 8.95 
A501857 8.95 101-0938 3.95 ADCOB809 4,49 DAC1022 5.95 AY3-B810 12.95 
= 11.85 ІСМТ?207А 5.59 АПСОй17 R35 MC1408L6 1.95 AY3-0812 12.95 
M5832 6.95 ICMT208 15,25 DACOBOO 495 мсн MC3340 1.49 


ORDER TOLL FREE © 600-538-5000 800-662-6279 


ALL MERCHANDISE 100% GUARANTEED CALL US FOR VOLUME QUOTES 


= 1883 JDR MICRODEVICES, INC. 


Circia 245 on inquiry сата, BYTE Мау 1983 585 


2732 ......» 9995 — 2764 sac concn $995 


CAPACITORS | | WIREWRAP CARDS 
TANTALUM 


FR-4 Epoxy Glass Laminate 
10V 15V 20V 25У = 59У ң With Gold-Plated Contact Fingers 


a % | $-100 BUSS 


Vertical В085.,.............. 
Single Foil Pads Per Ною..... 


APPLE 


1 4 Bare — No Foil Pads.......,. 
Horizontal BUSS ии 
MONOLITHIC Single Рой Pads Per Hole.,... 


-fut-mona 50V 10 .47ui-mono50V 2. IBM 
ELECTROLYTIC | IBM-PR BUSS Lines + Pads ........,. 
RADIAL AXIAL GENERAL PURPOSE 


а 22/44 PIN ( .156" SPACING) 
М. Р441-3 Vertical BUSS, 4.5" x 8" ..,... 
-S P442-3 Vertical BUSS, 45" x9" ....,. 
50V — . | 36/72 PIN ( .1" SPACING) 
a ^ | P721-3 Vertical BUSS, 45" x 6" ...... 
25V Р722-3 Vertical BUSS, 45" х9"...... 
25V А : 

18V 


COMPUTER ӘЙЕЛ IF YOU CAN FIND A PRICE LOWER ELSEWHERE, 
mpm GRADE | i LET US KNOW AMD WE WILL MEET DR BEAT THEIR 
аа мож эм LAO PRICE! (SEE TERMS BELOW) 


LED LAMPS 
ISOLATORS а" 


+ ” — — = = 8 
426 1.00 z 4 à 
4N27 - А 45 
анак А 


TIL-113 


DIODES 


5.1 voit zener 25 
12.0 voll zener T 
(1М814) switching — 25/1.00 
400P1V rectifier 1071.00 
200PIV 1.5amp bridge 45 
4DOPIV 1.5amp bridge .55 


LED DISPLAYS 
cc 


ріп $T 4,25 сай 
ST = SOLDERTAIL HP $082-7760 B" 
в 49 


5 MAN 72 
MAN 74 
FND-157 (358) 
FND-500 (507) 
FND-507 (510) 


mu ia a № BYPASS CAPS 
01 UF DISC 100/6.00 


28 ріп ZIF 10.08 cal Л UF DISC 100/8.00 
Карн Ме .1 UF MONOLITHIC 100/15.00 


RESISTORS 


Ve WATT 5% CARBON FILM ALL 
i SWITCH ES е STANDARD VALUES z 
SWITCHES HEAT-SINKS FROM 1 OHM TO 10 MEG OH 
SPDT mini-toggle 10-3 мун a | 50 PCS. SAME VALUE 
DPDT mini-taggle 1. 10-220 atyla 5 100 PCS, SAME VALUE 
SPDT push-button 1000 PCS. SAME VALUE 


VISIT OUR RETAIL STORE 


| | TERS. è HOURS: M-W-F,9-5 Т-Тһ.,8-8 Sat. 11-3 
JDR Micr odevices PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
! TERMS: For shipping inetude $2 l'or UPS Ground or $3 for UPS Blue 


Label Alr. llama ever 5 prinda requine addiiionas ahlaping changes. 
1224 S. Bascom Avenue Foreign orders, Include aulfichont amount tor shipping. There iaa $10 


Ga n J ose С А 95 1 2B minimum order. Bay Arpa and Los Angeles Counties add Чан Sales 


Так. (ет Galllarniá residents add Ез. falsa Так, We reserve the 


800-538-5000 е 800-662-6279 ( C A) righ! to subslltute manufacturer, Nol responsible for typographical 


atrors. Prices are subject to change elihoul antice. We wil! match or 


(408) 995-5430 * Telex 171-110 Без! any Compelilor's price provided Il ls nol below our cori 
, 1982 JOA MICRODEVICES, INC. 


ЕГЕТЕ 


Sek beeReRRE: 


рға 


MUFFIN FANS 
NEW UN-USED 


4.68" Square 14,95 
3.1287 Square 


"ATILPIETIIIIIT 


— 

ww 
а .* a 4 2 
FIG IO 


S86 BYTE May 1983 Circla 246 on Inqutry card. 


2716 16K EPROM 5395 `ТЇЇ$2532 32K EPROM $535 


anowanenanpeoox алла W JDR SPRING SPECIALS 
SA400 5189.95 


FROM ELCOMP — $14.95 
var 800 pages of manufacturers data ТМ100-1 s« (кон вм) sso 229.00 
gets оп most commonly used IC's. TM100-2 5%” (ror iam) neon 295.00 
SHUGART * 35 TRACKS 
* REPEAT OF A SELLOUT 
* LIMITED SUPPLY (AGAIN) 


cludes: 
TTL — 74/7418 and 74F 
CMOS ЗА 400L su" мо TRACK) ss/po 199.95 


ЗА 400 sw (25 тялск) seoo 189.95 


Voltage Regulators 


M — RAM, ROM, EPROM 
CPU's > 6800, 6500. 280. 8080, SIEMENS * MODIFY FOR USE IN APPLE (EXPERIENCED 
8085, 6086/6 FD100-8 г ssop TECHNICIANS) 
MPU support & interface — 6800, (807 REPLACEMENT) 259.00 * USE WITH CABINET #1 TO MAKE A BEAUTIFUL 
6500, 280, 8200, etc. PERTEC APPLE COMPATIBLE DRIVE 
MODIFICATION INSTRUCTIONS $1.00 
BEST SELLING FD-200 з" залоо 179,95 34 PIN EDGE CARD CONNECTOR MATES TO RIBBON CABLE $3.25 
| FD-250 sw" палоо 199.95 
BOOKS MPI 2114 «sons he — -— 00 FoR .99 ea 
OSBORNE/MC GRAW-HILL > 1 ы . 
Apple ll User's Guide .....+..... 1886 ES МР-52 sx големуоврю 295.00 БЕ 21142055 russe 8/10.95 100 FOR 1.99 еп, 
CRT Controllers Handbook >.. >+, , 995 но T 
eano Assert нА ne = des Ри зеге sufiean amount tor 2102L-4 Low Power asons .55 ea. 100 FOR .49 ea 
CBASIC User Guide оту 1500 | 4164 200N5 595  ZBOA-CPU mz 4.95 
SYBEX " HM6116-4 20015 4.75 8080 mhz 3.95 
Your First Compul@f ....... TTE. CABINETS FOR 5% TMM2016 хонз 4.15 8085 mHz 5.95 
Та үнү кага еее.» — DISK DRIVES 2732 «sons 495  BÜBBsuuz 29.95 
Microprocessor inerading о о CABINET #1 29.95 TMS2532 sons 5.95 6800 імнг 3.95 


Кетир 
Techniques эл» › о» + peteda pu 17.86 н 


2764 45085 9.95 68000 mHz 59.95 | 


COMPONENTS 


ж DIMENSIONS 8% x 5'55s x 39e" 
* COLOR MATCHES APPLE 


| ж FITS STANDARD 5%" DRIVES, 
TRANSFORMERS INCL. SHUGART LM1488 or LM1489 .69 « 7805Tor7812T — 75». 
FRAME STYLE * INCLUDES MOUNTING 16 PIN LOW PROFILE ST IC SOCKETS 100/8.00 
avAC emp 49s HARDWARE AND FEET 16 PIN TOOLED WIRE WRAP IC SOCKETS .49 EA. 
Lane ae ta Fin CABINET #2 $79.00 SPRING SPECIALS ARE = есж ONLY UNTIL MAY 31, 1983 
кы won es ЕШ * COMPLETE WITH POWER | 
PLUG CASE STYLE pi rip I а POWER SUPPLY CONNECTORS 
үкі duum T" CORD, FUSE & STANDARD 
WAC 500та Ass POWER CONNECTOR MODEL2 $39" 
WAC damp + DIMENSIONS: 11% x 5% x 3e" BOAR 
Жы . эк» "ME. +5 @ 1 АМР, +12 @ 1.5 AMP M Ма уго BY CONVER ШИ онт снае вае 
DC ADAPATER * FITS STANDARD 5%" DRIVES 
8,12 VDC salactabie wiih universal adapter * PLEASE SPECIFY +5 VOLT 4 AMP 


қ +12 VOLT 1 АМР 


NOTE: Pienas ар вы еп! amount (or 
shipping on above Кета. 


D-SUBMINIATURE 
oescmeno БЕСТЕ «rx 


MALE FEMALE vd dunk imei [It 


GRAY OR TAN 


HOTE: Ріввве Include sufficien| amount (ar 


OTE: Presse Include ашны amount for 
shipping an above Іште. 


Mpping on sicva jlema. 


RIBBON CABLE 


SINGLE COLOR | COLOR CODED 
LAS I.T 


CONTACTS 
10 


SSRRS 


For order inetructions see "IOC Connectors” below. 


IDC CONNECTORS 
| DESCRIPTION [SOLDER нелоен|,0 DER NERbEn| Ww HEADER | W HERDET Meader ocer] ДОН | S78 


CONTACTS 10 B2 BS EE — A ag as T = 
20 129 1.35 2,96 3.28 1.86 5.50 2.36 
28 1.68 1.76 3.84 422 243 8.25 2.65 
34 2.20 2.31 4.50 4,45 3.15 7.00 325 
40 258 2.72 5.28 4.80 3,73 7.50 3,80 
30 3.24 3.39 6.63 7.30 4.65 8.50 4.74 


ORDERING IMETRUCTIONS: Insert the number of contacts in ihe position marked "ix" of ihe "order by" part number listed. Example: А 10 pin right angie saktar style 
Meader would be IDHTOSR. 
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SPRING APPLE SALE! 


FD-35 DISK DRIVE NEW IMPROVED JDR 16K RAMCARI 
By MA Systems JDR COOLING FAN For Apple Il 


* Direct Replacement for FOR YOUR APPLE II * Expand your 48K Apple to 64 


Apple Disk 11 | * Fully compatible with Apple 
* Compatible with Apple * Easy modification — no | Language System — Use in 
Controller or other Apple modification of Apple required place of Apple Language car 
* Eliminates overheating 


compatible controllers problems * Provides extra memory for 
2 D 4 b A TM 
* Specially designed electronics „ Dorifefrek: fium айтай fen, Visicalc 


with low power consumption Apple. and extra outlet * Run PASCAL, FORTRAN, 
* DOS 3.3 and 3.2 compatible |ж Roiron whisper fan is the Integer Basic with appropriat 
* Owner's Manual and Warranty quietest, most reliable on the software 


Card included market * Highest quality card features 


* 90- ^b Warranty $ ек NOW WITH SURGE gold edge connector, socket: 
preg TOR 229 SUP m NOW WITH 2 YEAR WARRANT 
CONTROLLER CARD $89.95 f 


ASSEMBLED & TESTED $44 
WITHOUT SURGE SUPPRESSION "58,85 WITH WARRANTY ,,....... 
APPLE Il KEYBOARD $99.95 INTERFACE CARDS 
From the Keyhoard Co. 


KIT — INCLUDES ALL $40: 
PARTS & INSTRUCTIONS... 
By Perisoft $4 4: 
x Brand New Rev. 7 keyboard — PRINTERLINK 779.00 
| NOT an imitation 


BARE PC CARD 
WITH INSTRUCTIONS... ... 
ж Centronics Standard Parallel = pm. 
* Special Purchase — Supply n TERT M O N ITO A S 
very timited 
y GREEN PHOSPHOR 


ж Simple to use — Yet supports 
* Includes Encoder Board and 


custom driver applications 
from ROM or Disk 


Cable * Includes card, cable and user's NEC Bizom $169! 
APPLE COMPATIBLE manual | $119 
POWER SUPPLY $99.95 * 1 Year Warranty ZENITH zwazi 
ы MESSENGER 2119.00 | 
ж бтр ә Switching Design ж Serial ИО for Apple I! ! COLOR 
* All Outputs regulated С ts virtuall RS-232 | $ | 
* Short Circuit and Overload 4 msi) арна mri AMDEK COLOR 1 335 


Protection 

* Complete with Apple-type 
plug-in power cord 

* Apple Compatible — Yet higher 
output allows mora disk drives 
and cards without overheating 

ж *5V @ БА, *12V @ ЗА, 
-5V @ .5A, -12V @ .5A 

* Shielded enclosure: 1034" x 3%" 

| X Ув" | 


* 6 switch selectable drivers: 
- 4 printer drivers 
- Terminal Driver — 40 or BO 
driver 
* includes card, cable and user's 
manual 
* 1 Year Warranty 


OKIDATA PRINTERS 


* 120 cps, 9x9 Dot Matrix 

* 5096 faster than EPSON 

x Parallel and Serial interfaces 
are standard 


ORDER TOLL FRE 
800-538-5000 
800-662-6279 
(CALIFORNIA RESIDENTS) 
5%" DISKETTE: 


АТНАМА 55 50 SOFT ... 24. 
MEMOREX ssspsort 26. 
| VERBATIM SSDOSoFT 29. 
VERBATIM 30 SECT HARO 29. 


VIEWMAX 80 


A Full Function 80 column card ML-82A ........... 547959 
for Apple І" ML-83A.......... 99 8 NASHUA нк 
2 YEAR WARRANTY ML-84 panaccer ... 5105900 " 


Single Sided, Single Densit 
Soft Sectored with Hub Rin 


$19.95 Box or 10 


VISIT OUR RETAIL STORE 
HOURS: M-W-F, 9-5 T-Th.,9-9  Sat.11- 


CALL FOR MA = ON 82A TRACTOR OPTION 
AND 82А, GRAPHICS OPTION. CABLES 
AND INTÉRFACE CARDS AVAILABLE 


$1995 


JDR Microdevices 


1224 S, Bascom Avenue 


San Jose, CA 95128 
800-538-5000 * 800-662-6279 (CA) 
(408) 995-5430 * Telex 171-110 


» 1983 JOR MICRODEVICES, INC. 
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PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERIN 
TERMS: For shipping Include $2 for UPS Ground оғ $3 for UPS В 
Label Air. Heme over 5 pounds require additional shipping charg 
Foreign orders, Include sufficiem amount tor s -Thera ів е5 
minimum order. Bay Area and Los Angeles Counties add 6*5 
Tax. Other Calticerdia residente add 6% Sales Ток. We reserve | 
right ta substitute manulaciurer. Not responsible for typographic 
errors. Prices are subject to change without notice. We will match 
Беа! any competitor's price provided Н ів nol below our cost. 
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Unclassified Ads 


FOR SALE: Twee Teterype Model 43 telepnnters [a with up- 
petllowercase| and three Texas інкнлтегіз Model 745 paot- 
abe теуге Two Model 433 have 0: 232С and 0 mA 
current loop rweraces, соғ nas modem The Ті Model 7455 are 
Sent JOO with but modems RS-232C tena pans and 
тА current oop Alt systerms are арроштынғу 1-2 year 
әкі ҥ very goad стшп Teletype Мосе 41° $450 T] Morse 
245 5500 Тот Rad. [714] 947-3440 
FOR SALE: grit September 1975 to February 1978 (J36uary 
1976 itur tora 5125 Algo, МЫ 14 меу ОГ Ка oui 
Marra cqui 535. AB (mimi condaon, shang шй. 
Wifam Bates, 2245 Connell Terrace, Bakiwinsvile, NY 13027. 
FOR SALE: Уніан ZXBO wih ІК RAM 4k BASIC ROM 
Comes complete wih cassette and TV cables. power рр. 
Tv connector, and manual Incudes toltwaie catseme wilh 
vdnOus prügrams 385 Michael Kuchta, 165 Mengen Ave, 
Southwgrton. СТ 06488 
FREE: Electron components and subassembhes, apprar- 
matey 300 105, of recent virage pans for donaga to a 
Quaitied nono orgaricapon Also, BYTE Vol Т, numbers f. 
4, 13. and 14, Vol 2, number 1 through current. best offer 55 
nuts о інітіле Aoc Vol 2 though 7` best oer Ray Roben- 
won 7 Mecharur Si. Dove, NJ 07801. |201) 361-1221 
FOR SALE: One RCA МР ЯК ВАМ (1807 Cormag angie- 
baad compuler wan әй ікемтесізікііі and (һе folowing 
бонат cob. sound expanson uny BASC, and RCA 
keyboard, бен realistic offer Also, BYTE сафаге issues be 
tween 1/78 aod 11/82, best offer Would also Ше po trade Alan 
400/800 рас-ты programs. Нету WW, 248 Perry 3.. 
Dover. NJ 07891, |201) 356-8356. 
WANTED: | am хад for a senar interface Tor me Over 
Praxis 35 elecltonic typewriter. Ir must oe campanie wit. an 
#5.232С connechon Send your pnce for the nerde | wal ao 
pay 2 'easanabie реге for a teged schema Kenon M {nae 
6580 Santons S 238. Coral Gabka, FL 33144 
FOR SALE; Hewlett-Packard НР-Я5 microcompules wah 
32K main memory. HP B-iich double sded douthecensity disk 
dnve 2 38 mon bytes peimanenieosterage dive unt includes 
HP4B куеНасе cable with ай ROMS Has full graphics, fasc ther 
ma prover. HP-B5 салуға) case, hinancal and srandard раку 
$6500 Carter Mebane, РОВ 1762. Wamngion. NC 28901 
WANTED: Used НР.?225 pote. 85-13038 Grapes 
Presentabon Рас and 17501А Opt 085 Penonaity Module 
C B. Campbeu 222 Glenview Су Dex Mone lA 50312. 
FOR SALE: Zendn 2-89 processor юсю Бома (85-2208 1J 
with 64% КАМ and lares: ROMA, excefent worlung conden: 
$500. Twee unge-densty dik WO бомо [B5-2219-]) for 
Headvzenan H«Z-8* 150. М. Melan Wen 507 Euclid. 
Spokane WA 99205. |507) 328-4185 
FOR SALE: Zenth [inch montor (CV (950) with RGB, 
video. And audi pul Used once: $400. Aso, a Cammodore 
KINH. Goodout Ir ВК memory, and cocumenianon 3200. Mar 
vm Сибеп, 22282 Souhwes Stafford, Tualapn, OR 97062 
FOR SALE: Tekrorm 40141 Phen Fugferesahupon 
петта. Asie 5400 or Gest offer Steve Ligett Бәну 
НИ. South Royston, МТ 05058, |802) 763-8874 
FOR SALE: mrret Comourar Modei 10, 64K intriger 17- 
rival. мш іт factory box. dst $ 1300, sale price $500. Ви O'Net 
606 Parna, Cora) Gables FL 33146, 1305) 532-1761 
FOR SALE: Vector Graphic System-8 сотрите wath exren- 
ave soiree. 280. 64K two Meropous 3ЖЖ drives and a 
Mayes Miciamodem CP/M 2.2. ASM Scope MBASIC-5 FOR: 
TRAN, Peacniee Accounting, Memonte М word росе, 
Eaexupian К and Scraténpad spreadsheets, ВАЗЕ Н, Macenctar 
Кати, Statgraph. graphs, Сарша comm, and othert, JKD, 
(Ор Memores оных First-qualty sygem lor ичих com 
puong. $3250 Leons Kowsers, Suite |12. $45 Unión Bhad., 
Lakewood, CO 80226, |303) 989-7904 
FOR SALE: 175-80 Color Computer, Extended Colo: BASIC, 
J2K All опата! equapmerw mus рухка recorder, dust cover 
and software avadable w cannages ang cassemes. Extras, tke 
new, Макка alone: 5725 Toal value over $1000, asking 
5500 Wall negotiate. Mike Sman. 2457 Pioneer RO, Evanson. 
iL 60201, [31 2) 859-9879 after 6 p.m CT 
FOR SALE: Nerones ELF N merocomputer vamer. two 4k 
тетку рома, gan beard, aod Kluge Coan Software ort 
carie ELF-BLXG толко’ tiny BASIC, аметбйн. (Ov 
auem, and тем ectar Documentation includes ЕСА (807 
users (талым, Short course on any BASIC, all матах and 
addhonal sditwae Айал excelent condibon. Worn ever 
$500 bed offer Roten Viducka, 1420 Pila 91, Las Cruces, 
NM 86001. |506) 527-3075 or 6545-4401 
FOR SALE: Болеро program for HP441C calcu 
Computes presiures and horsepower шей ж each pump 
tation bor айтылғ ыт satan pipeline Ачих far psaks and 
tonto ре on жене prote. 50 раму Of роле pomi and 
10 pump: Ravon Kecations can be Input, Outpur can oe formar. 
fed to print исіне and discharge педа for plotting nydraubc 
graer Dc cards with documnenation. $30. Masmi 
Menon. РЕ Box 2533 Corona СА 91720 
WANTED: 5550 д comode (melenoy СЫ #58 or 
ҒАН) and DOS (Flex 20) for ВВОД, Send derais жш price 
Chae Holfpaud. 2603 Perry Lane Alvin. TX 7751) 


FOR SALE: А9 33 Teletype wah acous соџрич 5400 
Commodore 8095 ЧЫК (wath UCSD Pascal compie] 510600 
Commode 9000 Super РЕТ we BASIC, FORTRAN, APL, 
Pascal asemik $1500 Commode 8050 йим «НА dave 
end controler $1400 Epson MX- 100 prater wah Сиаһғал агы 
ЕЕЕ теше $800 Software Hee vidt) above computer, 
DUNES PYG, games aed more Andiew Вто 257 
Micdie Rd. Yarmouth, ME 04095 
WANTED: All kinds of programs in Feench for the Арүйе А се 
CPM Bincn Exchanges аге also passble Boo Gran 107 
Ножал Sr. Atnung, УА 23005 
FOR SALE: Сіәдиліе suden who owns а Әлсіз 2x8) 
with btk mogule his over $00 programs availotve (о sei, trode 
eit Would аус №е ro exchange Dips and wiormétion Pro: 
grams are predorrunamty onemed for business hogsenpid, and 
Ames Craig Panman, РОВ 413}, Hammond, LA 70402 
OR SALE: Оюна Group Sysem 5. 280, 32K, nwo inch 
disk ауру, full кеуроакі, 9a0cn momor, ртт лг» viua 
merae CPAMCompatbls, MCOZ ManBASC. Opus. СВАУС. 
uues. ағы! Voltwan $2750 Sando Valer. Cafeos 5) DF 
{1700 Mexca. |9051 596-2787 
WANTED: Documentation and sofwate for Wang 
2200 S F4 УМ EF2064 Wilt pay reasoraine charge for 
езип! of duplicate copy arc à wel awae deposit while і сору 
Jim Eod, 3315 Bech Creek Or Kngwoad Tx 27339. (713] 
358-0024 
FOR SALE: (пич 8051 sing chp ткпоссятқадеу Sydem 
Design Kir SDK-5 1) with complete hariwere гелет manuel, 
moror Won and 905! avembhrlamguage programming 
manual Осал 51200 from intel Make an offer check or 
money oaet Тот Lee, Apt B. 633 South Bm S., San Jose. CA 
95112, (408) 945-3000 ей 501 3854 and 294 0507 evenings. 
FOR TRADE: Sw TPC цуцит boards MPA? romemoard, 
56800 with Perom 4809 заза 6845 wdeo graph boa. 
ЯК dyname memory boad, MPLA Ай populated except 
memory bond Wa trade for S М гот dsk dnye ec pner Я 
Maud. 637 Cameron Ave Wwe Onano N98 [2? 


Canada 
FOR SALE: 5wTPC 4800 wih cwo 16K and ІНгее 4K ВАМ. 
inaipa, согкгс amd cockcalendar Оран MF-6B quic 
пике соаг. Мск АТВОР onnter Microtermm АСТ-І ter 
minal, and disk software 5900 or peg offer Wih sell incividua 
биш send for compiete іш Jim Hal 203 Нм Аме. 
Otsego, MI 49028 |816) 634-9760. 
FOR SALE: Омо Seien CAP wan manfioppy Calor 
барк. sound тобет әлі game poms, PIA pons, alt 
necessary cables and азоти disks complete wih goperanng 
guem АЦО. чапоцу game and ome progtams Bes offer 
rakes ай Ancirew Hunt. 34 Sans Souc Dy Pawi NY 12553, 
1914] 855-1073 
FOR SALE: Commooore 2022 ttactorfeed рап Lipper- 
taxe and rowercase. PET gapci, expanded charamen. ano 
fommatned mes. Includes PET го IEEE саба, manual. ard several 
programs $495 қөп E Bans. №) Axon Dr Ww» 
гоп. DE 19808, (302] 772-4085 days, 994-7831 everings. 
WANTED: Setstudy courtes on computers by Sybex 
Немізш or NRI Should Qc camplete eng in gone! cando 
Send декрет ol course and pace Dan Willams, РОВ 1321 
Cullegedate. TN 37315 
FOR SALE: ӨТТЕ 24 киль fram 1978 10 1980. іче! аг 
Age 4 sum fom 197710 1978 Маза Ма): түй) 427 
кше from 1978 to 1990 1 ялын? Кексе 3 ames from 1977 
Crease C mp ar | issue from 1977 МОМ 1 issue om 
1977 Бе» "Һан d JP siue fttym 1079 Gest offer Nor 
man Rabek Rt .2 Box 55, Витка NE 30714 
FOR SALE: Cibone | mekadi all software #1500 Also, 
Epson МХ -ÉO № FT pter and cable 5550 Prices мкА sH- 
ping 2nd wuunince. Wied only а few months Thomas Basey. 
th26 Adams Ave San Diego СА 921! 16, (619) 29-0801 
FOR SALE: O9 C24P e + with 6502 at 2МНЫх 24K ВАМ. 
enpandable to 48K, Binch disi dive, 05-850 V3 3 GOS, 32 by 
32 or 32 by 64 wiro dopey, 258 by 514 effeliye screen 
попио. #7325. and mo OSI VO buses for addi munia exter 
nal VO Ato. EPROM programmer мите analog JO, 
home еситу o AC rernote-conmmal күрт and киз of sof- 
ware System works fine, m very goed сопаню Рокі over 
$2200. wih sel for 51200 ог һен alter Tom Gram, 4343 Са 
Fort Ба Kamath Ра, Og 97501, |593) 883-2826 


UNCLASSIFIED POLICY: 


FOR SALE: 53M УВЗА wdeo boata for 8100 ous with 80 by 
24 display, Many кет ацпомек, and graphics. includes (ша 
a software divers for intelligent terminal emotalion for У@ЗА 
Мот SSM А кпе over | уелі old. peffect working arder Casi 
£490 new. 5375 © Gen ofer Howard Sonde 20877 
Southwest Waema Or Tusta, OR 97062, |503) 882-5778 
FOR SALE: Two Tandon TM: TOG | Опмез mounted a an ез: 
leimat cabernet metudng power supply $400 or best affer. TBAA 
МК memory board. $700 or bes offer Terry Seick, POG 649 
Beware, Ц. 61008 
WANTED: Futic-domain CPM 2,2 unies, eic. and 8080 
ASM source code, if posuble, WE pay reasonabie copying ang 
cheges WI also iwap whati have Need Nom Яаг 
S'«-mnchn тта, 0500 prefered Send descipnon and usage 
wih any known bugs. Php бола. 27 Sharan Or Spring 
Valley, МҮ 10927, (914) 825-2550 evenings 
WILL SHARE: Appie іі yoitwere found usetui бу А hoo 
gudancerounsein üepanment includes onmaton on 
yelécing а carece, commercial programs helpful po саи 
and Nas олла, remteving, and soning сарабы Ser large 
SASE for mionnaton Кеми L ПГлеһені Guidance Dept. 
Ашыт Adverts Academy. 5000 Auburn Way South 
Auburn. WA 98002 
FOR SALE: Two yess of BYTE magazine, mumbers | 
hough 24 Good го гясевегя соллю Best oler John 
Sene, SOB 4h Ave NW, Имение МО 58076 (701 
1920293 
WANTED: 680$ Rex user would like іс cormesporxt win 
ether users to exchange programs and ideas. Need Duis ap 
picaátons, games, scentific Woga. arx contrat appicabont 
{аме sevesal ГЕК cilities ru under TX Flex C S Sevenn 
РОВ 2023, Beaverton, OR 97075, |503) 646-1545 
FOR SALE: MSA 224 5100 system wih 2E amp Supply 
тоту рапеі Cexnemca ZPU procestor Board (280 has 2 гг 4 
MHz). SOS Eapandoram wah 4BK installed, Warneco EPM? 
EPROM board (or 2708s or 27155, Godbout #106 active Ier: 
mar board, Also, ongia ВАХА BOBO ргосезим and ^K 
RAM boards All in. woking order wih onginal boxes and 
manuals. $700 pha ромаде Tom Loyyery. Rr. 2 Baa 706 
Georgetown. KY 40324. |502) 863-6165 
FOR SALE: Сотрисоюг N. 16k RAM (expandable, screen 
еле" RAM, 27K uem ROM including: BASIC. urein 
имей foppy-dak deve Бич тырғы coke 
monitor 128 by 128 eighecoiór graphics, 32 Dy 54 ASCH. up. 
рекәзе and iowertase, sound boad R8&232€ рюп, and и 
10! -key keyboard. Sofware пәнде Star Trek database, chess. 
income rax, sound effects, тоне, ett. Compite manual and 
shema Operaung ушет чита Orgmally oye 52000 
wik зей for $599. Vick Bennison, 2 Geargrinwn Dr., Amor 
NH 03031. (603) 673-9073 
FOR SALE: TRS-BC Model |, 16K, Level Н, tape system wi 
42 tapes of 5300 worth of sowie: asserntaeer, deter, peo 
% Раса! @asex camper Durmungues— Аметов 
crochet, 25} Fight тик, Typing Tuto, The Game of 
Life. and more 5450 or race for Fred Suni 13872 
Sycamore Manor Dr , Cheshetid, MO 5301 7 [3141 532-7799 
FOR SALE: SwIPC 5800 ВК RAM, MPS, MPLA, 1200 
Thomas Video RAM, $75 теге keyboard with case 3110 
ОСЗ Она Controner $150. 85K dynamic RAM wah 544. 5350 
ACIO 540 CT.64 175 ay м Ray Uter Bor 5207. Virginia 
Beach, VÀ 23455 
ANTED: А deal on 3 qoid аднаму peer vet sunat wn 
шее. downg t 10 run win Commodore РЕТ 4032 аға 
Paper Mate word proceiio: Comemipondenree or demer quay 
Ок М Вж. 412 Hollyhrook Ог, Midland MI 48640. |512) 
631.7507. weekends of alter 5 p.m. on weekdays. 
FOR SALE: Слух 20 MB hatd-disk compiler almost neve, in 
pedect condion Two Televideo 950 итна wih а 
Gelacnadle keyboard. One Danio 630 Рт R W Рамо 
[504; 387-1443 
FOR SALE: 5OROC 19-170, mint condon, uit bumed m 
5550 or best offer Dawd Ferr 13 Вере Ave Perlis РА 
19047, [21$] 752410) 
WANTED: | am ining to fed chess programa which rum on 
CPA 2.2 with по graphics [Teleideo 950 terminal Please 
SENG specs (ситет and cos of your ырма fon 
ӛзен fiappy] А. В Muller, 793 К Tramway Lane, ^lbuguer 
que, NM 87127 


Readers who have computer equipment то buy. «ell. or 


trade or who are requesting or giving advice may send a notice to BYTE for inclusion In the 
Unclassified Ads section, To be considered for publication, an advertisement must be narn- 
commercial (individuals or bona fide computer clubs.only), typed double-spaced оп plain 


white paper, c 


contain 75 words or fewer, and include complete i 


name and address. This ser 


vice is free of charge; notices are printed once only as space permits. Your confirmation of 
placement is appearance in an issue of BYTE as we engage п no correspondence. Please 
allow at least three months for your ad to appear. Send your notices to Unclassified Ads, 
BYTE/McOGraw-Hill, РОВ 372, Hancock, МН 03449. 
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Unclassified Ads 


FOR SALE: AngesonJacotson Mode! 841 ИС com 
тигисайги Selectne telerypesvnter. RS237C cable ncluded. Ex 
cellent condinon. prints ASCH ted at 145 cps Asking 5800 
Will compder rade for Epson богах printer, preferably 
MXIOO) Jomm К , 3300 Camageway Or £402. 
Алгкхоп Некъ, IL 60004, [312] 322-8039 оғ 577-2282 
WANTED: Ага? 400/800 Owners who would Mie TO swap 
programs and convernavon about compulers, soence lacte- 
bon, Месиогас, erc. by cawene tape Wil або tape for cor 
veriatis vh oder compurer Buffs Bui vynes Ар 11403, 
Angwbend Dr., Whikamson, NY 14599. 

FOR SALE: 55М CHA and SSM ВА Бот boards have 
wxkets and oiher components instalied, bul have few i- 
regrared січ, 550, Greg Bober, 20126 Doyle Coun, Grosse 
Pose Woods. MI 48236, [313] 984-2133. 

FOR SALE: HP-B5A computer with the foliewanrg opnons. 
16K RAM module. HP-IB miterface, чи anch Порсу disk and 
Contromer, 12 software раз withading Visicak Plus and 
Grapes Pac Also текке ROM drawer and (ой ROMs. 
UO. Advanced Рот. Mass Storage, Мани, Assembler, атм) 
РАЮМЕНРУГКЕГ Les than one year ok? Asking 54500 Garry 
Dernrshire. 220 Eau Mermaid Lane 7115, Риз. РА 
19) 18, |215) 242-3138 

FOR SALE: 192к bytes ol DEC core memory (MF-1 1 LA. 
witn af contol. boads (wee backplanes cables, and 
documentavon Each backplane hodi 64K bytes. Memory т 
реест working order and зи under DEC marnienance. Over 
#0 boards in ail including Spare BK memory core. Came out of 
PDP-1 1/50 (fas 40, 45 abo Lots for $250 per BK words. Used 
ресе 51000. Charles Viu, 424 Commercial SL, Grawwiee MA 
02174, №512} 848-3669 everangs 


WANTED: People ncereuen in sanno ideas about me Com- 
modore VK- The pOL exists of кті) a user group ta 
«pan the сюн. D Pene, 235! Workman, Montreal. 
Quebec H3J 243. Canada 

W/ANTEU: video Brain Computer jier with APLS car- 
(ndge. Або, Video Bram penpherah (Expander | cassette mwer- 
face, Expander 2 modem, printer. joysucks, cartedges, etc |. 
ichematics, папы. or any informapon on vehere | may ot 
lain these qe. Correspondence from Video Brain owner or 
шег ол vveicome Please send us of hardware and soft 
ware wih featonable ресе sdormanon Рапс King Вох 
14165, San Antonin, TX 78214 

NEEDED: Sanstical programs general statistics, analyses of 
мапагке and :regreison nongwamein мау». phar- 
macuolkinenc programs. etc. іп be run on 3 Sius computer 
under eather СРАМ, MEDOS w CRABS Nils С. Svr. 
моло Rydberg 458/157, $412 ВІ Goteborg. Sweden. Tel 
+46 31 204576 

FOR SALE: Two Arélersan Jacobson 1245 coup 
ler'tmodems Бей 103 and Bet 202 moder (300-Gps full dupes 
and 1200-0р had duplex] These were $700 each new, wel зей 
КУ $350 each Alan Selfnüge. 2592 Миюичича Кі, Pao Або, 
СА 94301 (415) 327-1140. 

WANTED: i cwn а паи 2X8), and would hbe to trade we 
formabor with other ZXBI ownes Greg Е Sedbrook, 1004 
East 2nd Del Rio TX 78840 

FOR REPAIR: Pred сист boards for Оте Spun 3 
115.55 cpg: Sonni 5: Diabio Hytype К arid Diao Мосе 430 
Alia, итү: ® [45,55 сру сапчаде, assembly and moror er 
coder Fiease quate a ресе for геры Don Kem, 5515 Lrngsion 
Rd. Oxon HA MD) 20745 |301) 547-0345 


ВҮТЕ 5 Ongoing Monitor Box 


Article # Page Article 
Little Big Computer 
Local! Area Networks 


What a Concept! 
in the New Office 


Á 00 <) 9" 0 4 w Ah 


Word Tools for the ІВМ Personal Computer 


Author(s} 


Bulld an R$-232C Code-Activated Switch 
The Fortune 32:16 Business Computer 

The Movable Conference 

Electronic Publishing: The New Newsletter 


Achieving Greater White-Collar Productivity 


Goldfield 
Shuford 


A Comparison of Five Database Management 


Programs 
Stalking 


Painter 
Artists 


BYTE West Coast; Ferment in Silicon Valley 


the East-Asian Microcomputer 
An Inexpensive Letter-Qual 
ower, An Electronic Palntbrush for 


м Abbott 
Lemmons 
Brown 
Pappas, 
Murray 
Lemmons 


Printer 


NAPLPS: A New Standard for Text and 
Graphics, Part 4: More Advanced Features 


and Conciusions 


Better Software Manuals 


Fleming 
Sohr 


User's Column: Uiterior Motives, Lobo, 


Buying Your First Computer, JRT Update 


Pournelle 


Design Philosophy Behind Motorota's 


MC6B000, Part 2 


Bullding a Hard-Disk Interface for an S-100 


system, Part 3 


Using IBM's Marvelous Keyboard 


Strongly Typed Langua 
the 


The Ins and Outs 
Computer 


ges 
TRS-86 Сог 


Starnes 
Cruce, 
Alexander 
Glasco, 
Sargent 
McCoy 


Stearman 


А Conceptual Approach to Real-Time 


Programmin 


Regression Fitting to Economic Indexes 
Sorting Algorithms for Microcomputers 


590 May 1983 © BYTE Publicatiam lac 


Wyss 
Merrill 
Barron, Diehr 


FOR SALE: Two Нани Neon Lasers 2-malivvat еле ced 
олары. 1100 ean or wit rade Ести and laser 
knowledge required lor sale operation tim Bonnet, 1005 
Noth Dickson У, Tuscumea, AL 35674. 1205) 383-1844 
FOR SALE: ІВМ бесом pmte purchased as а Cait 1035 
remminal it cudes a printer fafuch also doubles әу a Select 
typewrrer, complete Datel and IBM documentation. and an 
EPROM set and dexurmentahoo 10 convert fnm cov 
гечюекетсе code io parate АЗС! 5425 Gene Nebon 74 
Bram $ #4 Алғы. NY 14226 1718) 835-9997 of 831-2328 
NEEDED: Рһузкч teacher needs Persi 277 dux deve т 
working сопофол. WC Jobnsor- Chamberlain, Craven Com- 
murwy College, Вох 659, Beaufort, МС 28516 

SURPLUS: Siar 2XB! owners, 32K. memory boards wit 
four VO pons $12 Board, 46min connector, and schemauc 
$15 DL Beduhn, 411 Clancey Lane. Stoughton Wi 53589 
FOR SALE: Syneto 2022 294K double-dmee RAM dink 
emulator far Apple И, new wih warranty, software for DOS 
3.3, Pascal, and СРИМ 5795. Appie grayscale low-resaluuon 
lumeance board [see rolg Comp & ЕнІРЕ) assembled and 
tested with aitwae 5100 Michget Сибеп, 73 Spaulding St. 
Amherst, МА 01002, [4313] 253-2786 

FOR SALE: Rockwes AlM-55, 28K of mare ВАМ. рін 
assembier and PLAS PROMS: а! (иштеги one year oid 
1425 Ron Dal, 63 Maplewood Ave, Cranitan, RI 02920 
1401) 943-7408 

FOR SALE: OCoubeviuon BO-column card for Apple |) with 
Поле vesan of Apple РЕ 2D wotrdprocessng soh- 
ware 3200 Abo egër BASIC биттаге card. 550 Dr Steven 
Souza, Department of Physics and Asiropomy, Мати Cob 
lege. Wliamsoven, МА. 01257 

FOR SALE: inieiigerr будет Conporaven соі graphic 
computer systems Compucok № wah ISK user memory. 
Si Anch disk drive, and 72-Кеу keyboard. Intecolor 365! wrth 
32K user memory. B-inch disk dive. and |) 7-key keyboard 
Comman components for above systems. В-союи! і Junch RGB 
бирзу, Dex BASHUFCS [DOS in КОМ, #$.232С нчейже, ех 
tensive Software, and complete documenrauon Wil pay se 
sated stepping л е U4 Оату Nadvorrwck, 14818 Elame 
Ave, Norwak, CA 90550 

WANTED: 2400 205 140 Developrpent умет тыеп 
05-601 3-06. Please send price and Гон details Wilig Adams. 52 
Boerdenjtjaat 8? 30 Harebeke, Beignum. Tel. 05% 223117 
FOR SALE: СЯ BK Superboard computer, 4 5A power sup 
phy, KF modulator and programs. 1300 Studio № video game 
and cage $30 Tom Rezachek, 6337-8210 У. & Cottage 
Ginve, MN 55016 


Apple Shines 

Apple created quite a stir in the 
microcomputing worid long before 
it officially announced rhe Lisa and 
Apple fle. Evidently these new 
products generated just as much 
interest among BYTE readers. 
| Gregg Williams won first place in 
the February BOMB contest for his 
Product Description of "The Lisa 
Computer System," As a staff 


member he is ineligible For the 
$100 prize. Second place goes to 
Robin Moore for his review of 
"Apple's Enhanced Computer: 
The Apple lle.” He will receive the 
$50 award. Chris Morgan, Gregg 


Williams, and Phil Lemmons 
earned third place for their inter- 
| view with three key members of 
Apple's engineering team: "An In- 
terview with Wayne Rosing, Bruce 
Daniels, and Larry Tesler.” 
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141 NATIONAL COMP. 185 

1 SUPER WAREHOUSE 243 

ЗЫ DATA RECORDING 113 

800 SOFTWARE 155 

A. S.T.RBESEARCH 312, 313 

AB COMPUTERS 557 

ABC DATA PRODUCTS 30 
ABC DATA PRODUCTS 487 
ABRAMS CREATIVE SERV. 548 
ACCOUNTS PAYABLE АЕЗАСН 542 
ACTION COMPUTER 246 
ACTION COMPUTER 246 
ACTIVE ELECTRONICS 463 
ADDMASTER CORP. 552 

ADY PROCESSOR SYS, 542 
ADY COMP.PROD. 576, 57? 
ADOV.DIGITAL CORP. 389 
ADV.LOGIC SYSTEMS 151 
ADV.SY8S CONCEPTS 562 
ADISA CORP 383 

ADVENTURE INT'L. 516 
AFTEATHOUGHT ENG. $42 
ALF PRODUCTS, INC. 170 

ALL ELECTRONICS CORP. 558 
ALPHA BYTE COMP.PROD. 46, 47 
ALPHA BYTE COMP PROD. 332 
ALTOS COMP SYS 299 
AMANUENSIS 464 

AMER SQUARE COMP. 149 
AMERICAN MITAC CORP. 562 
APPARAT INC. 121 

APPLE COMPUTER INC. CH, 1 
APPLEWARE, INC. 560 
APPLIED SOFTWARE TECH 377 
ARBUTUS TOTALSOFT INC 476 
ARK MICROSYSTEMS 216 
ARTIFICIAL INT'L.RESRCH. 396 
ASMTON-TATE 29 
ASHTON-TATE 152, 153 
ASHTON-TATE 259 

ASPEN SFTW.CO. 118 

AT&T LONG LINES 387 

ATARI 174, 175 

ATLANTIS СОМР.БЕНУ. 558 
AUTOCONTROL INC. 554 
AUTOMATED EQUPMNT, 395 
AVOCET 221 

B4B ELECTR, 552 

BARGAIN BOARDS 542 

ВАЗЕ SYSTEMS 255 

BASIS, INC. 119 

BAUSCH & LOMB INSTALSYS, 280 
GAY TECHNICAL ASSOC, 198 
BELL, JOHN ENGA. 551 

BETS ree 546 

BHAT 

Bl. COMM SYSTEM 142 
BIBLIOGRAPHIC RETRIEVAL 303 
BLAT RESRCH & DEVELP. 172 
BOTTOM LINE, THE 19? 

ВТ ENTERPRISES 398 
BUNKER-RAMO 498 

BUSINESS MANAGER 325 
BUSINESS SYS.AGCH.DEV. 542 
BYTE ISSUES 508 


САВТЕК, INC. 513 
CALIF DATA CORP 556 


COLORADO CHIPS 540 
COLORADO COMP, 


COMMUNICATIONS ELECTR 548 
COMPAD СОМРИТЕЯ CORP. 127 


Inquiry No. 


Reader Service 


Page Но. 


Paga No. 


COMPONENTS EXPRESS 491 


COMPUSERVE 257 


COMPUTER CHANNEL 540 
COMPUTER COMPNTS.UNLTD. 522 
COMPUTER РРОО, 563 
COMPUTER ENTREPRENEUR 365 
COMPUTER EXCHANGE 200, 201 
COMPUTER EXCHANGE 200, 201 
COMPUTER EXCHANGE 290, 201 
COMPUTER INNOVATIONS 64 
COMPUTER MAIL ORDER 424, 425 
COMPUTER PERIPH.INC. 423 
COMPUTER PLUS 378 
COMPUTER SCIENCE PRESS 370 
Е SOLUTIONS 26 
OMPUTER SPCLTIES, 173 
COMPUTER STORE, THE 542 
COMPUTER STORE, THE 546 
COMPUTER WAREHOUSE 195 
COMPUTERS & MORE 415 
COM NE INT LA 350, 351 
COMPUTERLINE INT'L-B 357 
COMPUTING 453 
COMPUVIEW PROD.INC. 65 
CONCURRENT CORP. 388 
СОМТЯАСТ MICROS 550 
COST PLUS COMP. 548 
COUGAR MOUNTAIN SOFT 363 
CPU SHOP, THE 553 
CREATIVITY UNLTD. 412 
CROMEMCO 2 
CUESTA SYSTEMS 554 
CUSTOM COMP TECH. ABB 
CYBERNETICS INC. 362 
CYBORG CORP. 75 
DAMAN 556 
DATA ACQUISITIONS 101 
DATA ELECTRONICS INC. 268 
DATA EXCHANGE $60 
DATA MAIL 180 
DATA MANAGEMENT 35. 544 
DATA-ED 381 
DATA-LINE 560 
DATAMASTERS 562 
DATASMITH 517 
MTS SYS.CORP. 323 
DATASOUTH COMP CORP. 456 
DATASOUTH COMP.CORP. 319 
DECISION RESOURCES 27 
DIGISOFT 497 
DIGITAL DIMENSIONS 300 
DIGITAL LABORATORIES 381 
DIGITAL MARKETING 6 
DIGITAL RESEARCH 151 
DIGITAL RESEARCH 327 
DIGITAL RESEARCH COMP. 541 
DIP INC, 547 
DISCOUNT SOFTWARE 188, 189 
DISCWASHER СОМР.РЕНҒ 353 
DMA 455 
DOCUTEL OLIVETTI 275 
DOKAY COMP. PROD.INC. 570. 571 
DOW JONES SOFTWARE 29? 
DOW JONES SOFTWARE 293 
DOWNTOWN BOOK BAZAAR 544 
О/РЦМСН 521 
DUAL БҮР CONTROL CORP 186 
DY-4 SYSTEMS 90 
DYSAN CORP. 358 
Е. ARTHUR EN CO. 412 
Е/2 ASSOC. 5 
EAST SIDE SOFTWARE 179 
EASTERN ТАРЕ 46) 
ECOSOFT 
EDGE MICROSYSTEMS 412 
EDUCATIONAL МІСАОСОМР 429 
EDUCATIONAL MICROCOMP. 564 
ELECTRONIC CONTROL 216 
ELECTRONIC SPCLISTS 516 
ELEC. А CTRLENG. BOOK CLUB 


490) 481 
ELECTROSONICS 580 
ELECTROSONICS 560 


Inquiry No. 


ELLIS COMPUTING 44 
EMC DISTRIBUTORS 521 
EMC DISTRIBUTORS 562 
EMERY AIR FREIGHT 330 
EMPIRICAL RESACH.GAP. 256 
ENGINEERING SPECIALTIES 558 
EPSOM AMERICA 223 
ESPRIT SYS. INC. 211 
ESSEX PUBLISHING 461 
EXECUTIVE PERIPH. SYS 251 
EXPOTEK 158 
FACIT DATAROYAL 419 
FENWAL PROTECTION SYS. 386 
FIGURE-LOGIC BUS. EQUIP. 463 
FORMULA INT'L. 308 
FOX & GELLER INC. 339 
FRANKLIN COMP.CORP. 287 
FROBCO 324 
G-H COMPUTER SYS, 396 
GAROEN OF EDEN COMP. 548 
GENERAL MICRO SYSTEMS 552 
GENIE COMP.CORP. 45 
GIFFORO COMP. SYS. 187 
GILTRONIX INC. 260 
GREAT SALT LAKE COMP. 525 
СТЕК INC. 24 
HAYOEN SOFTWARE 277 
HAYES MICROCOMP.PROO. 78 

304, X5 


HAYES MICROCOMP PACO 

HEATH COMPANY 345 

HOBB-Y-TRONIX INC, 561 

HOFFMAN COMP.PROO. 238 

HOFFMAN COMP.PROD. 548 

HOLLYWOOD HARDWARE 552 

HUMAN SOFT 283 

1.8.6. 19 

0.5. 393 

(Т.М. 460 

IBM СОВР. 122, 123 

IBMISMALL SYS, DIV. 438, 437 

IDE CORP. 171 

IMS INTERNATIONAL 129 

IMAGE COMP. PROD. 584 

INCOMM 51? 

INFO. REDUCTION RESEARCH 308 

INMAC 181 

INNOVATIVE COMM. 554 

INSIGHT ENTERPRISES 580 

INSTITUTE -SCTF.ANALYSIS 157 

INTLINST.OF APPLD.TECH. 183 

INTL MICRO SYS в? 

INTEGRAL QUALITY 126 

INTEGRAND 394 

INTELLIGENT DEVICES INC. 550 

INTERACTIVE STRUCT. 159 

INTERCONTN.MICROSYS. 72 

INTERDATA SYSTEMS INC. 544 

INTERTEC DATA SYS. 11 

IPEX INT'L. 556 

IRONSIDES COMP. СОВР. 348 

JC. SYSTEMS BÄ 

JAL SOFTWARE 478 

JADE COMP.PROD. 565 

JADE COMP, PROD. 566, 567 

JAMECO ELECTA. 574, 575 

JOR MIGRODEVICES 584, 585 

JOR MICROOEVICES 8586, 687 

JOA MICRODEVICES 688 

JAT SYSTEME 217 

JUKI INDUSTRY OF AM 311 

JVB ELECTRONICS 548 

KADAK PRODUCTS, LTD. 324 

KENSINGTON MICHOWARE 181 

KEAN PUBLISHING 131 

KEYTRONIOCS CORP. 137 

LABORATORY MICROSYS. 415 

LANIER BUSN.PROD. 492. 403 

LASER MICRO 488 

LEADING EDGE PROD. Сї! 

LEHMANN & ASSOC, 550 
LIBERTY COMP. SALES 391 

LIGO RESEARCH INC. 115 

LOBO DRIVES INT'L 555 

LOGICAL O£VICES 504 

LOMAS DATA PRODUCTS 421 

LOTUS DEVELOPMENT 227 

LYBEN COMP.SYS. 546 

LYBEN COMP.SYS. 556 

L¥CO COMPUTER 449 


MACMILLAN BOOK CLUBS 364, 306 
MACROTECH COMP.PROD. 461 
МАСАОТЕСН INT'L. 17 
MAILCOMP INC, 441 
MANNESMANN TALLY 71 


To get further information on the products advertised in BYTE, fii out the reader service сага with 


your name and address. Then circle the appropriate numbers for the advertisers you select fram the 
list. Add a 20-cent stamp to the card, then drop it in the тай. Not only do you gain information, but 


nur advertiser 


; are encouraged to use the 


marketplace provided by BY TE. This helps us bring you a big: 
ger BYTE. The index is provided аз an additional service by the publisher, who assumes по habibty for 
errors or omissions, "Correspond directly with company 
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MANX SOFTWARE 42 

MARTIN MARIETTA CORP. 490 
MAHYMAC INDUSTRIES 401 
MASON COMPUTERS 22 
MAYNARD ELECTRONICS 160 
МС NEILL 514 

MC NEILL 514 

MC WEILL 514 

MCN (NC. 463 

— авары BOOK со. 


MCGRAW-HILL BOOK CO. 462 
MCGRAW-HILL BOOK STORE 214 
MEDISOFT 415 

MEGA CO. 383, 564 

MEGABYTE INDUSTRIES 550 
MEMORY MERCHANT 199 
MEMOTECH 145 

METASOFT CORP. 380 
METHOD SYSTEMS 558 

MICRO ADE 548 

MICRO AGE COMP.STORE 288 
MICRO BUSN WORLD 291 
MICRO CONTROL SYS, 315 
MICRO INK, INC. 483 

MICRO LOGIC 554 

MICRO MANAGEMENT SYS. 427 
MICRO MARKETING 544 
MICRO MART 564 

MICRO MIDWEST 398 

MICRO MINT 458 

MICRO MINT 562 

MICRO PRO. INT'L, 472, 473 
MICRO-SC! 108 

MICRO SOLUTIONS 564 
MICRO WORKS, THE 120 
MICRO XPRESS 550 
MICROCOMP.BUSN.IND. 191 
MICROCOMP, BUSN.iND. 280, 281 
MICRODYNAMICS 562 
MICROHOUSE 12, 13 
MICROLOG 302 

MICROMAIL 53g 
MICROPERIPH.CORP,THE 483 
MICROPERIPH. CORP, THE 560 
MICROPROCESSORS UNLTD 544 
MICROSOFT 117 

MICROSOFT 33? 

MICROTECH EXPORTS 282 
MICROTYPE 478 

MICROWARE 580 

MILLER MICROCOMP. SERV. 258 
MK RESEARCH 548 

MS 542 

MOORE BUSN.FORMS 484 
MORROW DESIGNS 230, 23! 
MOUNTAIN VIEW PRESS 213 
MOUSE SYSTEMS 15 


‚ 254 
320 қыны COMP PROD. 279 


MU 

NEC HOME ELECTR.USA 77 
NEC HOME ELECTR.USA 79 
NEC HOME ELECTR.USA 167 
NEC (МҒОНМАТЮМ ЗУБ. 271 
NETRONICS 543 


ETWORK CONSLTNG CORP. 102 
NEW GENERATION SYS. 478 
NK INC. 544 
NORTH HILLS CORP. 558 
NORTH HILLS CORP. 562 
NORTH STAR COMPUTERS 111 
NORTHWEST DIGITAL SYS. 99? 
NORTHWEST 1 INSTR.SVS. 89 
NOVATION 
NUMERICAL S AMIROLS 37 
OASIS SYSTEMS 228, 229 
OCTAGON COMP SYS 95 
OMEGA MICROWARE, INC 139 
OPEN SYSTEMS INC. 135 
OPTIMAL TECHNOLOGY 496 
OPTRONICS TECH 168 
ORTHOCODE GROUP 382 
ORYX SOFTWARE 397 
OSBORNE/MCGFIAW-HILL 180 
OSM COMPUTER 23 
OWENS ASSOC. 454 
PACIFIC COMPUTERS 302 
PACIFIC EXCHANGES 544, 548, 
552, 454. 550, 584 
PALOMAR СОМР EQUIP. 418, 417 
PAN AMERICAN ELEGING 514 


PERSCI 552 

PERCOM ОАТА 7 

PERIPH. MARKETING INC. 44 
PERSONAL 5ҮЗ.ТЕСНМ. 215 
PHASER 97 

PICKLES & TROUT 184 
PION INC. 284 

PLUM HALL 4?1 

POPCOM 378 

PRACTICAL PERIPM 36, 37 
PRINCETON GRAPHIC БҰ5. 248 
PRINTER 183 

PRINTER STORE, THE 128 
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380 PROXIMITY DEVICES CORP 150 


592 = May 1963 © BYTE Publicaüom Inc 


PRYOR COMP. SUPPLIES 142 


inquiry No. Page No. inquiry No. Page Мо. 

388 PRIORITY ONE 578, 578 402 SCION p 5 

369 PRIORITY ONE 580, 581 405 SCION COR 

370 PRIORITY ONE 582, 563 p SCOTTSDALE SYSTEMS 347 
375 PROFIT SYSTEMS. 13 406 SCREEN 

378 PROGRAMMERS SFTW. EX. 92 407 SD SYSTEMS EN 

377 PROGRAMMING INT'L. 340, 341 408 ENS ELECTRONICS INC, 560 
378 PROMETHEUS PRODUCTS 207 400 SELENE ASSOC. $42 

378 PROTECTO ENTERPR. 400, 401 A10 SEMI DISK SYSTEM 295 


SENTINEL COMP.PROD. 56 
ue ERATON REN 


RLOWIDE 3 
SIERRA DATA "SCIENCES 82, 63 
SIGEN CORP. 4 


UADRAM CORP. 91 418 SLUDER 496 
QUADRAM CORP. 380, 361 417 SNAVE SYSTEMS 554 
QUARK ENGINEERING 185 418 SOFTWARE ARTS 439 
DUBIE DISTRIBUTING 321 419 SOFTWARE BANC 107 
QUCES 307 129 SOFTWARE STORE, THE 505 


QUICK-N-EASI PROD. INC. 479 420 SOFTWARE SUPPORT INC. 505 
RACET rem Ев LTD. 184 421 SONICS MICRO SYS. 93 
RADIO SHAC * ST MARTIN'S PRESS 386 
RCA AMER COMM. 230 БАП STA IC 
RED BARON COMP PROD. 132, 133 422 STAR MICRONICS 31 

STS. 244 528 STAR SOFTWARE 235 
RIXON 431 423 STARBUCK DATA CO. 288 
ROCKY MT,MICRO INC. 181 424 STEMMOS LTD. 475 
RTL PROGRAMMING AIDS 554 425 STM CORP 143 
S C DIGITAL 261 428 SUNBELT COMP PACD. 548 
SAW COMPUTER SUPPLY 556 427 SUNNY INT'L. 538 
5-100 DIY. 696 CORP. 274 428 SUNTRONICS 559 
SAGE COMP.TECH. 247 420 SUNTRONICS 552 
SATURN SYSTEMS B5 430 SUPERSOFT 105 
SCIENTIFIC ENG. 552 431 SUPERSOFT 147 


NATIONAL ADVERTISING SALES REPRESENTATIVES: 


NEW ENGLAND 


SOUTHEAST 
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432 SUPERSOFT 285 
434 JI S STRATEGIES 20 
BOOKS 433 


435 

437 TALLGRASS TECH. 73 
438 TAABELL ELECTR. 471 
438 TATUM LABS 560 

371 TAYA CORP 229 

372 TAVA CORP 2 


45 
440 TAYCO 2 BUSINESS FORMS 558 


441 TECM 


442 TECHNIGRAPHIC DESIGNS 546 


* TEKTRONIX INC. 75 
443 TELECON SYSTEMS 326 
444 ia Т” 544 
445 TELET 


EK 4 
448 TELETEX COMMUNIGATIONS 9 
447 TELETEX COMMUNICATIONS 333 
448 TELEVIDEO SYSTEMS INC. 80, 81 


448 TERMINAL DATA SYS. 562 
450 Шрек ТЕННІҒІС 34 
457 TEXAS СОМР.5Ұ5. 435 
452 TEXAS INSTRUMENTS 177 


* TEXAS INSTRUMENTS 2965, 297 


454 THOUGHTWARE INC. 141 


455 THUNDERHAWK CORP. 178 

458 TIMESHARING DEV. INC. 396 

457 TINNEY, RBT. GRAPHICS 457 
BT. GRAPHICS 478 


520 TINN EY, R 
519 TOSHIBA AMERICA 445 
459 TUER ACCESS 564 


TAR 379 
461 Таар CORP 125 


Page No. 
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463 TRILOG 451 

464 TRISTAR DATA SYS. 422 

485 TSK ELECTR. ene 241 

406 TYCOMP COMPANY 550 

487 U.S. MICRO SALES 572, 573 
488 US. RO d.d, 

469 US, EXCHA ДЕ" 

470 UNIVERSAL DATA SYS 39 
471 VANDATA 114 

472 VICTOR TECHNOLOGIES 383 
473 VICTOR 2 емдік қылшығы 216, 219 


VIDEX 2 

476 VISTA x oM 2-3 108 
477 VISUAL TECH,INC 
470 VLM COMPUTER ELECTR. 554 
479 VOTRAX 301 
480 VSC TECHNOLOGY 552 

" WAREHOUSE SOFTWARE 184 
483 WASHINGTON COMP. SERV. 442 
AB2 анто `+ жаш 458 

^ гез + аң 
483 WESTWARE 32 
4B4 WILD HARE СОМР.5Ү5. 399 
485  WINCHENDON GRP. THE 556 
486 WINTEK CORP. 554 
487 WINTERHALTER & ASSOC. 228 
488 WORDTECH SYSTEMS 550 
489 WORLDWIDE COMP. SUPP. 582 
491 WYNDHAM GROUP 471 


492 X COMP 35 
493 YANG ELECTRONIC 559 
494 ZOBEX 33 
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SOUTH PACIFIC 


Southern CA, AZ, NM, LAS VEGAS 
Page Goodrich [7 14) 557-5292 


ME, NH, VT, MA, RI, EASTERN CANADA 
Раш McPherson, Jr, |617) 262-1160 
McGraw-Hill Publications 

607 Boylston Street 

Boston, МА 02116 


ATLANTIC 

NJ (NORTH), NY, NYC, CT 

Eugene Duncan [212] 997-2094 
McGraw-Hill Publications 

1221 Ave of the Americas ~ 39th Floor 
New Yark, МУ 10020 


Dick McGurk [212] 997-3508 
MeGraw-Hill Publications 

1221 Ave of the Americas - 39th Floor 
New York, NY 10020 


EAST 

PA [EAST], МЈ (SOUTH), MD, VA, W, VA, 
DE, D.C. 

Daniel Ferro (213) 496-3833 

McGraw-Hilt Publications 

Three Parkway 

Philadelphia, PA 19102 


Nc, SC. GA, FL, AL, TN, 

Maggie McClelland (404) 252-0626 
McGraw-Hill) Publications 

4170 Ashford Dunwoody Road - Suite 420 
Atlanta, GA 30319 


MIDWEST 

IL, MO, KS, JA, ND, SD, MN, Wi. NB 
Jack Anderson (312) 751-3740 
McGraw-Hill Publications 

Bial Bullding 

645 N. Michigan Ave 

Chicago, IL 60611 


GREAT LAKES, OHIO REGION 
МІ, OH, PA (ALLEGHENY}, KY, IN 
Dennis Reilly (313) 352-9760 
McGraw-Hill Publications 

4000 Town Center - Sulte 770 
Southfletd, M! 48075 


SOUTHWEST, ROCKY MOUNTAIN 
UT, CO, WY, OK, TX, AR, М5, LA 
Alan Morris (214 458-2400 
McGraw-Hill Publications 
Prestanwood Tower = Sulte 907 

$151 Beltline 

Dallas, TX 75240 


European Advertising Sales Representatives: 


McGraw-Hill Pubdications 
3301 Red Hil) Ave 
Bullding #1, Suite 222 
Costa Mesa, СА 92626 


Karen Niles (213) 480-5243, 487-1160 
McGraw-Hlii Publications 

3200 Wilshire Blvd. 

Los Angeles, CA 90010 


NORTH PACIFIC 

НІ, WA, OR, ID, MT, NORTHERN CALIF, 
NV (EXCEPT LAS VEGAS) W. CANADA 
David Jern (415) 362-4600 
McGraw-Hill Publications 

425 Battery St. 

San Francisco, CA 94111 


Bit! McAfee [415] 964-0624 
McGraw-Hill Publications 
1000 Elwell Caurt - Sulte 225 
Palo Alto, CA 94303 


WEST COAST SLIRPLUS AND RETAIL 
ACCOUNTS 

Tom Harvey [805] 964-8577 

3463 State St. - Sulte 256 

Santa Barbars, CA 93105 


Mrs. Maria Sarmiento 
Pedro Telxeira B, Off. 320 
Iberia Mart 1 

Madrid 4, Spain 

45 52 891 


Mr. Andrew Karnig 

Andrew Karnig & Associates 
Kungsholmsgatan 10 

112 27 Stockholm, Sweden 
08 51 68 70 


Mr. Elio Gonzaga 
McGraw-Hill Publishing Co. 
Via Baracchini 1 

20123 Milan, italy 

B5 90 617 


Mrs. Gurit Gepner 
McGraw-Hill Publishing Co. 
115 Yosephtal St. 

Bat Yam, Israel 

B66 561 321 39 


Mr. Fritz Krusebecker 
McGraw-HIII Publishing Co. 
Liebigstrasse 27С 

D-6000 Frankfurt/Main ! 
Weit Germany 

720! B1 


Mr. Hans Csokor 
Publimedia 
Reisnerstraszse 6T 
A-1037 Vienna, Austria 


Mr. Michael Sales 
McGraw-Hill Publishing Co. 
17 rue Georges Bizer 

F 75116 Paris 

France 

720 33 42 


Mr. Simon Smith 
McGraw-HiI! Publishing Co. 
34 Dover $$. 

London WIX 3RA 

England 

01 493 1451 


Far East/Pacttic 

Seavex Ltd. 

05-49/50 Tanglin Shopping Center 
19 Tanglin Rd. Singapore 1024 
Republic of Singapore 


Seavex, Ltd, 
Room 102, Yu Yuet Laj Від. 
43-55 Wyndham St. Central 
Hong Kong 


NIkkei/McGraw-Hill Publishing Co 
Nikkei Annex Bldg 

2-1-2 Uchikanda 

Chiyoda-Ku 

Tokyo, Japan 


> 
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EDGE. Circle 258 on inquiry card. 


225 Turnpike Street, Canton, Massachusetts 02021 
Toll-free: 1-800-343-6833; in Massachusetts (617) 828-8150. Telex 951-624. 
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All You Want in a Computer 
At a Price You’d Never Expect 
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Introducing the New TRS-80® Model 4 Personal Computer From Radio Shack 


64K Model 4 Pr, ; 00 With its new advanced operating system and 

With Two Disk Drives vi 90 | Microsoft" BASIC, Model 4 is already an amazing value. 

And RS-232C ыў ыў ы) But consider these other built-in features: two 184K, 514” 

Cat No 26-1069 Si edad disk drives, hi-res monitor, parallel printer 

; | e and 232C interfaces. Don't pay more later to add 

m High-Performance 4 MHz 280А | 0 these features to another personal computer. We include 
m Runs Thousands of Model III TRSDOS" what most charge extra for! 

LDOS" and CP/M" Plus Applications See the fantastic new TRS-80 Model 4 at your nearby 

80-Column by 24-Line Video Display Radio Shack store, Computer Center or participating 

With Upper and Lower Case dealer —today. 


ш 64K RAM Is Expandable to 128K—Use it 
As a Super-Fast RAM-Based "Disk Drive" 


m Advanced Job Control Language Allows | ' „® 
Completely Unattended Operation Rade упаек 
m Sound is Accessible From BASIC or JCL ‚жек кн лайы эрик ае”, 
п ети: о ee set T EE мае compete 

m 70-Key Keyboard Includes Datapad, Plus Circie 390 on inquiry card. 
CONTROL, CAPS and 3 Function Keys _ жанасады сыны айды 

m New Microsoft BASIC Includes CHAIN 
And COMMON for Larger Programs 

m Communications Package Allows | 
Model 4 to be Used As Host or Terminal Жаны 

m Forms Control, Routing and Linking, and pem | 
Filtering Using Advanced TRSDOS 6.0 PU oec — — PM NS 

m Reverse Video Highlights Corrections р DW 

m Options Include 640 x 240 Graphics, ‘Available soon! Retail pnces may vary af individual sores and dealers LOOS " E 
Hard Disk System and CP/M-Plus* unt Snake айтык ма ен Of ОКА 


Send me a free TRS-80 Computer Catalog today! 


Mail To: Radio Shack, Dept. 83-А-164 
300 One Tandy Center, Fort Worth, Texas 76102 
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